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Braiding Machines for Insulating Electric wires, in which the covering, forming a true 
Wires.— Wonderfal Improvements tube of braided silk or cotton, constitutes a 
Made in the Past Few Years. firm envelope and one which is capable of 
resisting considerable friction. The overlaid 
So long as the application of electricity to or winding process is effected by means of 
the wants of man was confined to the simple machines called whipping wheels, The braid 
purpose of signaling or telegraphing, and covering is done with a machine that is 





large bodies of water were not to be traversed, 
the plain naked or uncovered wire answered 
every purpose for transmitting these signals, 
but the rapid development of new uses to 
which electricity could be put has bent the 
energy of man to inventing methods of util- 
izing his knowledge. It was soon learned 
that when strong currents of electricity were 
to be sent over a wire, that economy and 
safety required that some method of insulation 
should be used. Inventors have for years 





been busy trying to meet this demand with a 
covering for the wire that would prove 
strong, flexible, durable, and as complete an 
insulator as possible. They have met with 
admirable success, and mechanical genius 
has kept pace with them by inventing 
machinery for putting into economic practice 
the devices thought best adapted to the pur- 
pose needed. 

These insulator coverings have gone 
through a certain degree of evolution from a 
simple coat of paint or oil to the elaborate 
submarine cable with its complication of 
waterproof insulating appliances. 

The most common insulation in use for 
telephone and electric lighting purposes are 
the overlaid wires, or those simply covered 
with a layer of silk or cotton, wound around 
them with a bandage, and the braid-covered 








known in the language of the shop as a 
|‘ waltzer,” which does its work with the 
closeness and compactness of a true fabric or 
cloth. The number of threads that compose 
it usually varies from twelve to forty-eight. 
The naked wire passes from above or below, 
and runs between the bobbins, placed in a 
circular form, and as the wire moves slowly 
along the braiding is applied. These ma- 
chines are quite complicated, and require the 
best meehanical skill in their manufacture. 


While on a visit to Providence, R. I., we 
called upon the managers of the New England 
Butt Company, manufacturers of braiding 
machinery. They supply machines for mak- 
ing flat, round, elastic and other forms of 
braid, containing from three to seventy-three 
strands. Mr. H. N. Fenner, of this com- 


pany, furnished the following facts: The | 


house was established in 1842 by N. A. Fen- 
ner, Esq., who was identified with it until 
his death in 1882, he being then president of 
the company. In 1853 the concern was or- 


ganized under a charter, and since that time 
has been well known throughouf the country 
as manufacturers of hardware specialties, 
and for many years as builders of braiding 
machines, having of late given special atten- 
|tion to machines for covering telegraph, . 
_telephone and electric light wire. 


WorkKs AND OFFICES OF THE NEW ENGLAND Bott Co., 


pre ent officers of the company are L. Bray- 
ton, President; H. N. Fenner, Treasurer, 
and L. H. Eddy, Saperintendent. The com- 
pany’s buildings have 64,000 feet of floor 
space, occupying 95,000 feet of land, the 
buildings consisting of a large foundry, with 
two McKenzie cupolas, capable of melting 
twenty-five tons of iron per day ; finishing 
and packing rooms for hardware, a large 
machine shop for building braiding machines, 
pattern and flask buildings, and five tenement 
houses. The company has recently put in a 
new engine, made by the Hartford Engineer- 
ing Company, of 125 horse power, which is 
driven by five large cylinder boilers. The com- 
pany has also large facilities for building spec- 
ial machinery, and are preparcd to contract for 
the manufacture of machines and castings. 





Provence, R. 1. 


In their catalogue of braiding machinery, 
they represent handsome cuts of ten different 
patterns of machines, al] the new styles being 
patented. Fig 1 represents a machine for 
covering telephone and telegraph wire, and 
is called an Improved 16x24 and 24 by 24 
strand double braider. 
16, 20, 24, 82 and 48 strands. These im- 
proved double braiders are for doing heavy 
work in covering telephone and electric light 
wire. These machines braid one layer 
directly over another. The machine for 
covering ekctric light wire, figure 2, is also 
| an Improved double braider for heavy work. 
| It braids 16 and 24, and is in every respect a 
!model braiding machine. These machines 
| are all patented. 
| They make the Hercules and Soutoch 


The | Braiders, also machines for braiding whips, | 


They make sizes for | 


stripes, loops, square, solid, wire picture 
cords, wire bracelets, and the infinite variety 
of braiding known to the trade. They also 
furnish all kinds of braiding machine supplies, 
such as change worm gears, Change spur gears, 
braiding machine tables, carriers, tension 
weights, bobbins, &c., Ke. 

Their arrangements are so complete that 
they cover the whole field of braiding 
machinery, and particularly pride themselves 
upon their ability to give such satisfaction to 
their customers that they enjoy the privilege 
of repeating their orders. We hope to repeat 
our visit to these interesting works soon, not 
only to enjoy the courtesy extended by the 
proprietors, but to study the wonderful 
mechanism and working of these ma- 
chines. 





Report on Secondary Batteries. 





COST OF THE H, P. HUUR OBTAINED FROM 
THE ACCUMULATORS, 

The cost depends, to a great extent, on the 
amount of daily production. 

We are about to give the particulars of a 
continuous trial, using, on an average, 400 
| H. P., supposing that the maximum shall be 
500 H. P. and the minimum 300 H. P. In 
, order that the work may be continuous, we 
| require one machine for changing, and the 
| complete installation will comprise six ma- 
chines of 100 H. P. 

ESTIMATE OF THE INSTALLATION. 
Six compound engines, with 

condensers and variable 

cut-off, each producing, at 

a pressure of 7 kilo., and 





2 


at a speed of 80 revolutions 
per minute, 100 effective 
H. P. at the fly-wheel.... 
6 Belleville B 6 boilers, each 
making 1,275 kilos. of 
steam per hour, with foun- 
dations, smoke stack, and 
erecting, including 2 feed 
DIN kt ccsces cecebatale 
Counter-shafting, with 
brakes, speed cones, belts, 


180,000 frances. 


110,000“ 


Ws hiere eo eeewee = 60,000 * 
Tools, hoisting machinery, 
ee Kore sad 20,000 ** 


108,000“ 
General installation-measur- 

ing and controlling appar- 

12,000 . 


490,000 frances. 





Or 500,000 franes. 
COST OF WORKING 

Work furnished by the engines: 400 H. P. 
x 24 hours x 365 days—3,504,000 IT. P.- 
hour, 

Consumption of fuel : 1,100 
grammes per H. P.-hour, 
or 3,900 tons of coal at 32 
franes......+.. caupaae Rete 

Oil, grease, rags, waste, 
cloths, &c., &¢., 60 frs. 
Nis fo siacecs cenccereaaiginigs 

Condensed water and feed 
water at the rate of 200 
liters per H. P., or 1,920 
cubic meters onan average 
per day, at the rate of 25 
frances per year for a cubic 
meter of water daily..... 


124,800 franes. 


21,900 oe 


48,000 * 
STAFF. 


Chief ergincer.. 6,000 fr. | 
6 engin’rs (2 posts)21,000 * 
10 stok’rs(2 posts)24,600 ** | 
Chief electrician. 8,000 ‘* | 
2 working elec- 

tricians ....... 8,009 °* | 
12 workmen.....21,600 ‘* 
Maintenance........... 


89,200 i 


25,000 * 


DEPRECIATION OF MATERIAL. 


5 per cent. upon ) 
steam engines | 
and transmis- | 
i 12,000 fr. } 38,000 ** 
10 per cent. | 
upon boilers, | 
tools, dyna’s. 26,000 ‘* ) 


| ee Pcie teenies 346,900 francs. 





for 3,504,000 H. P.-hour, equivalent (at the 
rate of 46.5 per cent.) to 1,629,360 H. P.- 
hour disposable from the accumulators. 

The cost of mechanical work wll there- 
fore be 21.3 centimes per H. P -hour disposa- 
ble from the accumulators. 

To this cost we must add the cost of 
renewing the accumula'ors, represented, as 
we have previously pointed out, by a con- 
sumption of 259 grammes of material per 
H. .P.-hour. 

Taking into consideration the details of 
construction of the accuinulators and the 
cost of the materials employed, we think we 
may adopt the figure of 600 francs per ton, 
as the cost of replacing the useful materials. 
The electrodes of the accumulators consist 
of lead plates cast in the form of network, 
of which the cells are filled with oxide of 
lead (minium and litharge). These plates 
dip into acidulated water (10 parts of water 
to 1 of sulphuric acid) contained in cemented 
wooden troughs. The actual price of lead 
being 32 francs per 100 kilos., and that of 
minium and litharge 45 francs per 100 kilos, 
the figure 600 francs seems justified. 

The wearing away of the accumulators 
represents therefore an expense of 15 cent- 
imes per H. P.-hour. We should deduct 
from this expense the value of the old 


Mechanical work ....21.3 centimes. 
Maintenance and renewal of 
accumulators......... . 15.0 a 


Price of the H. P.-hour at } 51.7 
the works sales 


COST OF DISTRIBUTION. 
The cost of distribution per H_ P.-hour 
will depend on the distance between the 
works and the place of consumption as well 
as on the mode of distribution adopted. 
If the transmission is made by cable, we 
the conductors 


of water or 


may network of 
with a system 
estimate the first cost of these conductors at 
500,000 frances, while their maintenance and 
annual ex- 


compare 
gas pipes, and 


depreciation will represent an 
penditure of 50,000 francs, or 3.1 centimes 
per H. P.-hour. 

The price of the H. P.-hour 
by cable would be as follows : 


distributed 


Price at the works. .51.7 centimes 


Loss of energy in the conduc 


tors 10 per cent 
Maintenance and depreciation 
ge 3.1 


| a re 





Fic. 1.—IMprovep DovusLe BRAIDER. 
(For Heavy Work.) 


If the distribution is effected by cartage, 
the price at the works (51.7 centimes) must 
be increased by the cost of carriage of the 
accumulators both which may be 
estimated at 75 centimes, or 1 france per H. 


P.-hour with a suitably arranged service. 


ways, 


COST OF INCANDESCENCE LIGHTING BY MEANS 
OF ACCUMULATORS. 

We have made this trial with the type of 
Swan lamps adopted for lighting the Grand 
Hotel ; the electromotive force varied during 
our observations between the extreme limits 
of 44 and 48 volts 

Experiments made upon four lamps at the 
Grand Hotel gave the following results : 

1. With an electromotive force of 44 volts 
and a current of 0.64 ampéres, the illumina- 
ting power was 1.31 carcels for an expendi- 





plates ; but as the durability of the negative 
plates and of the troughs is limited, and, as 
it is useful to have a reserve for repairing or 
replacing them, we will allow that the cost 
of these various repairs will be covered by 
the value of the old plates. 

Estimating the general working expenses | 
at 250,000 francs per annum, the price of the 
H. P.-hour disposable from the accumulators 
could be put down as follows : 





ture of 2.872 kilogrammeters per second. 

2. With an electromotive force of 48 volts 
and a current of 0.75 ampéres, the illumina- 
ting power was 2.02 carcels for an expendi- 
ture of 3.672 kilogrammeters per second. 

The mean of the two series gives 1.665 
carcels for an expenditure of 3.272 kilo- 
grammeters per second. 


Allowing for a loss of 10 per cent. through 


HBLECTRICAL REVIEW. 


the resistance of the internal conductors, we 
find that the H. P.-hour furnished by the 
accumulators would supply 20 lamps. 

The cost per hour will therefore be 


Work furnished by the accum- 3 centimes- 





tie aise whe or sieeaiae ene ae 1.5 we 
Maintenance and renewal of 
SOM pesos stole oma e Kee 1.5 . 
ee a ek eee 4.5 centimes. 


1.67 carcels 

The experiments of illumination at the 
Grand Hotel have given us some useful in- 
formation concerning the rendering of ac- 
cumulators. This illumination comprises 
nearly 700 Swan incandescence lamps. They 
are supplied by a battery of nine series of 
21 accumulators each, charged by five 
gramme machines driven by a steam-engine 
which works from 10 o’clock A. M. until mid- 
night. 

The current furnished by the dynamos is 
employed from 10 o’clock a. M. until 5 45 
p. M. to charge the accumulators; after this 
time the lamps are lighted, and absorb the 
entire current from the dynamos, as well as 
a variable quantity furnished by the accumu- 
lators. 

Observations made 


with this installation 








—IMPROVED DOUBLE BRAIDER. 


Fia. 2 


during the day and evening of September 21st 
gave the following results: 

The quantity of electrical energy supplied 
to the accumulators up to 5.45 P. M. was 
37.8 H. P. hours; from 5.45 Pp. mM. until 
midnight the total quantity of energy sup- 
plied directly to the lamps by the dynamos 
was 44.7 H. P. hours 

The total work consumed by the lamps 
during the evening from the 21st to the 22d 
September was 69.7 H. P. hours, of which 
44.7 was furnished directly by the dyna- 
mos and the remainder, or 25, by the accumu- 
lators. 

The renderivg of the accumulators, calcu- 
lated for the evening is therefore equal to 

25 
37.37 67 per cent. ; 
admitting that their electrical condition, 
which would not differ perceptibly in reality, 
was the same at the end as at the beginning 
of the day. 

THE APPLICATION OF ACCUMULATORS TO 

THE TRACTION OF TRAM-CARS. 

Whilst awaiting the new trials, which will 


give more complete data upon this question, 
we shall point out the results obtained from 
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the experiments on the traction of a tram- 
car, made, on September 26th, from Paris to 
Versailles. 

The motive power was furnished by a bat- 
tery of 109 accumulators of the 17.5 k. type, 
coupled in series, and arranged for using, 
according to requirement, 50, 70, 95, or 109 
elements. 


The weight of the car was .... 3,500 kilos. 
The weight of the accumulators 
(the accumulator, containing 
17.05 kilos of useful material, 
weighs 30 kilogrammes with 
the box and the liquid)...... 
The weight of the passengers... 1,100 


8,200 “ 


“es 


Total woteitt. 5.5.05 5::..02. 


The distance traveled from the Place de la 
Nation, at the depot of the Compagnie des 
Omnibus at Versailles, was 23,900 meters; 
the difference of level between the points of 
departure and arrival being 78.40 m. 


The raising work 

WB ccs vdwewwe 611,529 kilogrammeters. 
Admitting, as is 

generally done, 

that the co-ef- 

ficient of fric- 

tion upon the 

tramway is0.01, 

we find that the 

work of traction 

WAS.......0... 1,864,200 we 
Total useful work, 2,475,720 kilogrammeters, 
or 9.17 H. P. hours. . 


The work furnished by the accumulators 
during the entire journey was 4,751,813 kilo- 
grammeters, or 17.6 H. P. hours, The jour- 
ney was performed in two hours and twenty 
minutes, or at the rate of 10 kilometers per 
hour, including stoppages. 

In order to complete the experiment, it 
was necessary to determine the work ex- 
pended in returning the car to its point of 
departure. An unforeseen circumstance pre- 
vented the performance of this expcriment. 

A car being benefited in returning by the 
elevation acquired in going out, we may ad- 
mit that the expenditure of work for the 
double journey would be the same as 
if the total course had been on a level; that 
is to say, in practice the total work of going 
and returning would be only 1.51 times the 
work of going, which would represent a 
work of 26.6 H. P. hours for the total jour- 
ney of 47.8 kilometers. 

The work of traction being, all 
things being equal, proportional to the weight 
to be moved, if the car had had its complete 
weight of passengers, estimated at 3,500 
kilos, the total weight would have been 
10,200 kilos, and the work required 35 H. P. 
hours. 

If we apply this result to the traction of 
an ordinary tram-car of which the average 
journey is 92 kilometers per day, we find 
that the work required per day will be 67.4 
H. P. hours, which we will raise to 74 H. P. 
hours, to: allow for the work lost by stop- 
pages, which will be more numerous on a 
passenger service than on an experimental 





other 


journey. 

The cost price, at the works, of the H. P. 
hour disposable on the accumulators, being 
51.7 centimes, including general expenses, 
the expense would be 38.25 francs per car 
and per day, plus the cost of lubrication and 
maintenance of the dynamo-electric machines 
or motors, 

We regret that in the little time allowed to 
us for this experiment we were unable to 
render it more complete, but we hope that 
the occasion is not far distant when we shall 
be able to investigate it in all its details.— 
LD Electricite. 


The Foster Electric Motor Company, of 
21 Park Row, New York, was recently in- 
corporated with a capital of $100,000. 


—— me 


The Syracuse Illuminating Company, of 
Syracuse, N. Y., was incorporated on the 
24th inst., with a capital of $60,000. 
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The “ Parker” @as Engine. 








This engine has, after being thoroughly 
tested, been in successful operation for some 
months, and is attracting considerable atten- 
tion. The chief aim of the inventor has been 
to secure greater efficiency from the expansi- 
bility of the exploded charges upon the pis- 
ton than has been secured heretofore. The 
explosion of a mixture of gas and air occurs 
in about the twenty-seventh part of a second, 
and taking place in the cylinder of any ordi- 
nary gas engine, acis very similarly or equiva- 
lent toa blow. As during the period of com- 
bustion the pressure is at its maximum when 
the crank is near the dead center, the loss of 
energy is very apparent. In the Parker en- 
gine an entirely new principle is utilized. 
The charge is exploded in detail, or by a 
series of explosions during the power-streke, 
producing a succession of impulses while the 
piston is traveling, and thereby securing a 
greater pressure after the piston has reached 
a longer leverage on the crank. The 
method by which this result is se- 
cured is by depositing the charge in 
compartments, or auxiliary cham- 
bers, directly connected by ports 
with the bore of the cylinder, and 
controlled by the piston in its travel. 
The auxiliary chambers, as shown 
in Fig. 1, section of cylinder, suffi- 
ciently illustrate the operation. 
The charge is forced into the cham- 
bers and the ports to them covered 
by the piston, and held in reserve 
until the piston uncovers them in 
the power stroke, when the flame 
from the initial charge ignites the 
charge in the first compartment, the 
resulting explosion firing the next; 
the action being a rapid series of 
impulses of elastic pressure, instead 
of a terrific shock, which is the 
case when the charge is all exploded 
at one ignition. 

Another very material advantage 
secured in this engine is the admis- 
sion valve, which is simply a flat 
piece of metal located inside the 
cylinder head, and moved to admit 
the charge and close the ports by an 
intermittent cam movement. At the time 
the valve moves there is no pressure in 
the cylinder, the force or pressure in the 


cylin Jer holding the valve firmly to its 
seat when stationary ; consequently the 


friction is reduced to a minimum, which 
insures naturally a 
very long life for 
the valve. As the 
valve requires but] 
little oil, there is 
no trouble about 
the air and gas 
ports becoming] 
clogged with the 
product of burned 
oil, which is often 
very annoying and 
troublesome. * 

The jet or slide 
form of igniting, 
with its complica- 
tions and difficul- 
ties, is entirely 
obviated by the 
dynamo spark. 
This method seems 
to be most certain- 
ly in the right di- 
rection, The small dyramo by which the 
current is produced, is operated by a }-inch 
round belt, from the crank shaft. The flash 
is easily obtained by simply breaking the 
current inside the cylinder. A very weak 
charge can be used in the cylinder, for the 
reason that the flash is made in the midst of 
the mixture. There is no danger of being 
blown out, and it is reliable and certain to 
ignite every time it is desired. The power to 
operate the dynamo is insignificant, as the 
slack }-:nch round belt is amply sufficient, 
with a speed of the dynamo of 500 to 600 per 
minute. It is claimed that the saving over 


A, Cylinder. 
B, Piston. 


* This engine has run constantly for months 
without clogging up a particle. 


ICAL, 


feet of gas per hour; besides the air of the 
building is not impregnated with escaping 
gas from jets with slide igniters. 

The durability of dynamos is well known. 
There is practically no diminution to their 
efficiency from years of using. The flash is 
produced inside, by simply breaking the cur- 
rent at the proper time. The break or igniter 
is made of phosphor-bronze, which gives it 
great durability. These engines have run 
for months without failing to explode every 
charge that was combustible. The certainty 
of ignition is assured, as the flash occurs di- 
rectly in the combustible mixture of the 
initial charge. The saving of 100 feet a day 
by this method of ignition amounts to about 
seventy-five dollars per year. The starting 
of this engine rendered a_ pleasure 
rather than a laborious task, as is so fre- 
quently the case with jet ignition. A four- 


is 


horse power indicated engine has operated 
' for several months thirty Maxim incandescent 


REVIEW .- 


| started and stopped in an instant; when not 
running is of no expense, and can be operated 
by any one. The gas consumed is about 20 
feet. per indicated horse-power per hour, of 
good gas. The higher the illuminating quali- 
ties of a gas the less is required to give a cer- 
tain amount of power. 

The engine is easily started, by simply 
turning on the gas and giving the fly-wheel 
two or three revolutions by hand. For 
driving dynamo-electric machines, printing 
presses, lathes, elevators (freight or passen 
ger), exhausters or fans; in fact, where any 
power is required that is usually furnished 
by a steam engine, the gas engine will be 
found far superior 

The engine is the invention of Mr. L. C. 
Parker, of Robinson, Kan., and is now being 
built by the Yonkers Manufacturing Com- 


pany,; Mr. Charles E. Skinner, general 
agent for the company. The engine is 
built in sizes, from one to twenty-horse 


power, inclusive. 





Fig. 1.—THe PARKER GaAs ENGINE. 


lamps up to standard power. 

The engine is regulated by an automatic 
governor, arranged to control the gas supply. 
The governor is adjustable, so that it regu- 
lates the engine at different speeds, from 120 
to 250, or any desired speed; a very advan- 


Will's c 
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Ui 
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Fie. 2. 
C, C, Auxiliary chamber. 
D, Exhaust port. 


E, Gas port. 
F, Air port. 


The gas consumed is in 
the power develop- 


tageous feature. 
direct proportion to 
ed. 

When there is but a small amount of labor 
or load on the engine, a correspondingly small 
amount of gas is used. The engine gives out 
for actual labor very nearly all the indicated 
horse-power, for the reason that the steady 
drag of friction is dispensed with; the revo- 
lutions are very steady and smooth. 

The future before gas engines is certainly 
very encouraging, as the difficulties of steam 
power are in a great measure dispensed 
with. 

No danger can result from boiler explosion ; 
no licensed engineer is required; the engine 


can be placed in any part of the building, 


Electric Are Wires. 





The following letter from General Mana- 
ger Rowley, recently appeared in the Times : 
Believing that you wish to treat fairly and 
impartially the subject of electric are wires 


3 


and that the total amount of property de- 


stroyed, so far as the Fire Marshal’s books 
show, does not excecd $85 since that time, 
and this, too, with nearly 2,000 are lights in 
use, one-half of which are inside various 
places of business. This great immunity 
from fire is owing, first, to the natural safety 
of the system, and secondly, from the fact 
that the regulations established by the New 
York Board of Fire Underwriters are rigidly 
enforced and carried out in every instance, 
and that no are light is allowed to be used 
until the same has been inspected by the 
board and pronounced to be in accordance 
with their regulations. Wethink this record 
should be a compicete answer to all the asser- 
tions made as to the danger from fire by the 
use of arc lights. As to the danger to life, 
when it is considered that since the introduc- 
tion of are lighting, now over three years, 
there never has been a case of an injury to a 
citizen of New York, and that but one 
person, an employe, through his own care- 
lessness, in disobedience of instruc- 
tions, lost his life, and with some 
200 or 300 employes in both com- 
panies who are constantly handling 
the wires, should be conclusive evi- 
dence of the safety of the systems, 
It can be said justly in favor of the 
light that it has been the means of 
suppressing crime, and, vo doubt, 
were its introduction extended to 
the water frontsfof this city, the 
dangerous character of those locali- 
ties would be greatly improved, 
and, finally, the whole subject is 
one that not only property owners 
but every citizen of New York 
should be more interested in ex- 
tending its introduction rather than 
throwing obstacles in its way. 
Much more could be said on this 
subject in the defense of our sys- 
tems, but we fear to trespass too 
much on your valuable space. 
C. M. Row ey, 
Vice-President and General Man- 
ager. 
Brush Electric Illuminating Com- 
pany, New York. 


>_> 
The First Law of Electrostatics. 


—s 





At "the Physical Society, London, on De- 
cember 8, Professor Sylvanus P. Thompson 
read a paper on this subject, in which he 
show,ed, that_if 
“electricity be® con- 
sidered as a self- 
repulsive medium, 
;a surplus in one 


{ place and a deficit 





fin another would 








‘give rise to motion 
between them, é.e., 
attraction. This 
inference, as well 
as many other elec- 
tric phenomena, 
such as induction, 
the distribution of 
charge in the Ley- 
den jar, and the 








flow of current in 








INTERIOR PLAN OF PARKER GAs ENGINE. 


G, Water space. 

H, Cylinder head. J, Cam wheel. 

now in use in the streets of this city by the 
Brush and United States systems, and that 
you deprecate any statements that are not 
true and that would tend to injure the busi- 
ness interests of these companies, by preju- 
dicing the public by statements of the 
danger to life and property from overhead 
wires, &c., 1 write you for the purpose of 
correcting any such apprehension. I think 
it is the wish of both companies to place the 
facts before the public, and to leave them to 
judge whether from three years’ experience 
in the use of these wires there is any cause 
for alarm whatever. It is a well-established 
fact that since May, 1881, there is no record 
of a dollar of insurance having been paid 
for loss of property caused by are lights, 


I, Valve and seat. 


a battery, were il- 
lustrated on the 
same _ hypothesis 
by means of self- 
repelling magne 
poles buoyed with cork and floated on oil. 

The repelling poles tend to a uniform 
distribution of themselves throughout the 
surface of the oil, which would correspond 
to ‘‘space” in nature. A surplus of poles at 
one place led to movement until the distribu- 
tion was uniform, and the collection of the 
poles on confining barriers placed across the 
surface of the oil correctly illustrated the be- 
havior of electric charges referred to above. 
Professor Thompson pursued the hypothesis 
to the inference that electricity is either ether 
or ether electrified; the former supposition 
being the more probable. 
—- 

Experience has shown that the dividing 
line between electricity and gas is as 
strongly marked as that between gas and 
kerosene oil. 


K, Valve. 
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General National Exhibition at Buda- 
pest, 1885. 


FOR MOTORS, WORKING MACHINES AND TOOLS 
FOR ARTISANS; AS WELL AS FOR AGRICUL- 
TURAL MACHINES OF THE LATEST AND MOST 
IMPROVED CONSTRUCTIONS, AND ALSO FOR 
IMPORTANT PATENTED INVENTIONS AND 
IMPROVEMENTS. 


In conformity with a bill submitted to 
the Hungarian Legislature by Count Paul 
Széchényi, Royal Hungarian Minister of 
Agriculture, Commerce and Industry, the 
Bill has been passed for the purpose of in- 
stituting a General National Exhibition to 
be held at Budapest, and has received the 
sanction of His Majesty the Emperor Franz 
Joseph. 

By this Act the General National Exhibition 
to be held in the year 1885 at Budapest has 
not only been placed under the patronage of 
the Hungarian Government, but has been 
declared a national question—the Govern- 
ment being invested with the direction of the 
undertaking to propose and organize the 
same. 

A General Commission has been appointed 
by the above-named Minister, and intrusted 
with the immediate management of the affairs 
of the exhibition. 

The General Commission is composed of 
the following members: President, Dr. Alex- 
ander Matlekovit-, Secretary of State; Second 
President, Count Eugen Zichy, President of 
the National Industrial Society; 
Dr. Julius Schnierer, Counselor 
Ministry. 

It has been decided and decreed by the 
General Commi sion, in consideration of the 
limited character of the exhibition—it being 
intended to produce as complete and faithful 
a picture as possible of the productions and 
handiworks of Hungary—to organize simul- 
taneously with the General National Exhibi- 
tion, andin the same precincts, a separate 
international exhibition of motors and work- 
ing tools and implements for 
artisans and traders, as well as agricultural 
machines of the latest and most improved 
constructions, and all important patented 
inventions and improvements 

It has accordingly been taken into con- 
sideration to propose the participation of 
foreign countries in this special exhibition, 
and to make arrangements for the exhibition 
of their superior productions. 

The General Commission, in coming to 
this decision, has been chiefly guided by the 
consideration of the importance which must 
be ascribed to the exhibiting of machines 
and tools, as well as the latest inventions in 
the construction of agricultural implements, 
as prime factors in the sphere of industry 
and agriculture. 

In consequence of the magnitude and 
rapidity of progress in the sphere of technics 
and communication, a change has taken place 
in the industrial productions of Hungary, 
similar to that which has been wrought in 
the Northern and Western States of Europe. 
For the last decennium the greatly-improved 
means of communication, and the great in- 
crease of international intercourse, have ex- 
posed Hungary to the competition of the 
more advanced foreign industry; on the other 
hand, a very important tendency has appeared 
for raising industrial establishments on a 
very large scale, by the more intensive appli- 
cation of the powers of nature, and a more 
extensive employment of the principle of 
division of labor, which tendency is thrusting 
the smaller artisans rapidly into the back- 
ground. With regard to the wholesale pro- 
duction of cheap manufactured goods, not 
only is it a pressing necessity, but perhaps 
the most important problem of the political 
economy of our times, to find ways and means 
of saving the smaller industries from certain 
extinction, to preserve and advance the 
material welfare of craftsmen, by enabling 
them to fill up the place in the circ'e of indus- 
trial productions, which the large manufac- 
turing establishments, wanting in individual 
character, and bent on only wholesale pro- 
duction, are unable to occupy. 


Director, 


of the 


machines, 
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_ requisite to put into the hands of intelligent 





In order to solve this highly important , 


question of political economy, it is essentially 


and assiduous craftsmen such motors or per- 
fected working machines and tools as are at 


the disposition of the wholesale producer, or | 


that the methods and implements used by 
the wholesale producer may be so modified 
as to be used by handicraftsmen, and put 
into motion as easily and cheaply as by the 
wholesale Should this 
cced, then the regeneration of the humbler 
trades is to be hoped for, and that they may 


manufacturer. suc- 


be able to exist even side by side with the 
manufacturer, since 
innumerable and important branches of in- 
dustrial production exist, which can only be 
cultivated by individual hand power, and 
must always remain in the hands of me- 
chanics. 


powerful wholesale 


These general points are the main cause 
which have induced the General Commission 
to organize a special exhibition of machines 
and tools for mechanics in the precincts of 
the General National Exhibition at Budapest. 
It is the intention of the General Commission 
to bring before the public all such machines 
in motion, in order that the public may judge 
for themselves, and be convinced of their 
advantage. 

Hungary, notwithstanding ber industrial 
advancement, still remains an agricultural 
country the production of 
agricultural machines forms the most 
portant branch of her-machine industry. 
Now, there is no doubt this branch of 
dustry has lately made very satisfactory and 
noteworthy strides, and the exhibition will, 


Consequently 
im 


in- 


consequently, give a complete picture of the 
result. Notwithstanding it is not only in 
accordance with the general object of the 
exhibition, but it is also desirable that 
opportunity should be offered 
to such 
machines of their own making to the exhibi- 
tion, which can show some .important amel 


an 
to foreign 


manufacturers bring agricultural 


iorations or innovations. By admitting such 
machines to the exhibition, the Commission 
thinks to render an important service, not 
only to the country itself, but also to the 
manufacturer concerned, as well as 
dustry in general. 


to in- 

As the representation of the progress made 
in industrial undertakings is the main object 
of exhibitions, the progressive inventions 
and improvements have naturally taken a 
leading position in all great exhibitions—at 
least so far as their importance, adaptability 
and usefulness are verified and protected by 
In 
exhibitions a mechanic is principally enabled 
to have an insight, not only into what has 
already been attained, but also into what bas 
been attempted; the capitalist is enabled in 
exhibition to look for the best possible means 


being patented m some one country. 


of investing his capital in some useful and 
profitable industrial concern; and, finally, the 
inventor or patentee himself will be enabled 
to avail himself of the opportunity for the 
propagation of science and the appreciation 
of his invention in the widest circks of 
society, which the exhibition offers, 

The General Commission are justified in 
considering as well-founded and deserving of 
support, the bringing of these three branches 


of industry into one especial section of the| 


exhibition, by the insight into the progress 
and development which union 
simplify. 

It is perfectly natural that this special 


their will 


section of the exhibition must be of an inter- | 


national character, since the industrial pro- 
ductions of Hungary proper are only the 
commencement of the creating power men- 
tioned above, and consequently the objects 
to be exhibited are mostly, if not exclusively, 
to be expected from foreign countries, which 
are in a more progressive state. 

The General Commission have the hope 
that the foreign exhibitors of engines, tools 
and agricultural implements, as well as the 
possessors of foreign patents, will embrace 
the opportunity offered them, the more so as 
every possible facility will be given them to 
profit by not only the general advantages 
which the exhibition may offer, but also by 
the prospect of having opened up to them a 
market not only in Budapest and Hungary, 
but farther abroad, which will bring them 
into closer connection with the neighboring 


[January 3, 1884 





countries on her eastern and southern front- 
liers, and give them the opportunity of carry- 
| ing on large business transactions. 

With regard to the important question of 
| the international section of the exhibition 
labove alluded to, the General Commission 
| have intrusted a Special Committee with the 
management of the affairs of this section. 
This Special Committee will consider it 
| their duty to secure the success of the special 
| exhibition in every possible manner, and to 
| facilitate to the utmost the representation of 
| exhibitors at the exhibition. 
| The printed rules, regulations, communi- 
| cations, &c., &c., of the Special Committee 
will, on demand, be forwarded; and may also 
| be obtained from agencies appointed in the 
| more important cities, as well as at all the 


| Austro-Hungarian Consulates. 
MATLEKOWwi!ITs, President. 
| Count Evcen Zicny, Second President. 
| The members of the above-named Special 
| Committee are to be as follows: 
President: Count Eugen Zichy, Second 
President of General Commission. Vice- 
| President: Dr. Nikolaus v. Szvetenay, Royal 
| Counsellor, Member of G. C. Secretary: 
| Johannes Jonas, Draftsman of the Chamber 
of Commerce; Edmund Miklés, Director of 
the Budapest Elevators. Members: Emil 
Asboéth, Professor of the Royal Joseph Poly- 
technic in Budapest; Karl Hegedus, Director 
of the National School of Industry; Dr. Karl 
Herich, Counsellor of Section in the Ministry 
of Agriculture, Commerce and Industry; 
Ladislaus Laing, Machine Manufacturer, 
Budapest; Desider Nagy, Professor of the R. 
Joseph Polytechnic in Budapest; August 
Pilch, Professor of the R. Joseph Polytechnic 
in Budapest; Béla Schlick, Director of the 
Schlick Iron, Foundry, Budapest; Adolf 
Tuiroezy, Direc‘or of the Customhouse in 
Budapest; Stefan Verderber, Sub-director of 
the Royal State Railway; F. H. Ziffer, Di- 
rector of the Hungarian Spinning Company; 
Karl Zipernovsky, Director of the Ganz 
Electrotechnic Manufactory, Budapest. 

The address of the office of the Special 
Committee: Bupapest, HUNGARY, 

IV., Maria Valeria u. 12, II. em. 
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New Method of Electric Lighting. 





method of electric 
lighting, of which an illustration may now 


The Gaulard-Gibbs 


be seen over a section of the Metropolitan 
Railway, is the latest development in the 
utilization of electricity as an illuminant. 
The chief characteristic of the new system 
consists in the use of secondary generators. 
The company are now illuminating the 
stations at Notting Hill Gate, Edgeware 
Road, Gower St, King’s Cross and Aldgate. 
For this purpose the electricity is developed 
at Edgeware Road by an engine of thirty 
horse-power. The peculiarity of the system 
s that the main current generated at the 
central station, when conducted along the 
wire to the subsidiary stations, is not, as is 


almost universally the case, transferred di- 
rectly into light, but is passed through a 
secondary generator in which the potential 
is varied as may be required for incandescent 
or arc lamps, or for the production of me- 
chanical power. The primary circuit, which 
consists of a cable of four millimeters, or 
about one-sixth of an inch in diameter, is 
fifteen miles long. and is metallically closed 
with the generating dynamo. It is worth 
mentioning as a notable fact in connection 
with this system, that whatever may be the 
electro-motive force traversing the circuit 
the cable may be touched at any point 
throughout its whole length without danger. 
| The chief difficulty hitherto experienced in 
| the transmission of electric energy has been 
|that of supplying a current which, whether 
utilized for lighting purposes or for driving 
machinery, should be of a potential variable 
according to the different requirements of 
consumers. Messrs. Gaulard & Gibbs’ inge- 
pious system for generating and applying the 
electric current has obviated that difficulty, 
and will enable consumers to manipulate 
electrical energy much in the same way as 
they do ‘now gas and water, and to turn it 
into currents suitable for high or low-resist- 











ance Jamps, for working machinery, for 
electro-chemical processes, and for various 
domestic appliances. Hitherto, great difli- 
culty has been found in the lighting of in- 
cancescent lamps at any distance beyond 500 
yards from the dynamo machine. Even a 
distance of 500 yards can only be accom- 
plished by using conductors of large sec- 
tional area, or otherwise a very considerable 
part of the power of the engine would be 
used in heating the leads. 

The lighung of the stations referred to 
already between Notting Hill Gate and Ald- 
gate (inclusive) is effected by a force of thirty- 
horse power, which is transformed by means 
of a Siemens alternating dynamo machine 
into a current of 2,000 volts and 10 ampéres. 
A remarkable feature in the transmission and 
distribution of electrical energy by thissystem 
is that the loss in overcoming resistance re- 
mains constant in a line of given length, 
whatever the power transmitted may be. 
Thus, if required, an engine of 1,000 horse 
power might be substituted for the engine 
now in use, without any variance in the loss 
occasioned by overcoming the resistance of 
the conductor, provided the uniform value of 
the current remains fixed, as it would do. 
Taking the example given by M. Gaulard, 
the loss of energy in transference ona circuit 
of fifty miles, formed by a cable of four 
millimetres (8 B. W.G.) in diameter, would 
be 102 <50=5,000 ampére-volts, equivalent 
to about 500 kilogrammetres, or 624 horse 
power, no matter whether the force trans- 
ported and distributed be one of 20 or 1,000 
horse power. It is not too much to say that 
Messrs. Gaulard & Gibbs have invented and 
perfected the only system which affords 
facile means for at once converting natural 
forces into electrical energy, and conveying 
and distributing them over great distances at 
a practically unlimited number of points. In 
conducting their experiments for arriving at 
new and improved methods for the applica- 
tion of electricity to various industrial and 
scientific pursuits, Messrs. Gaulard & Gibbs 
had the courage and the wisdom to leave the 
beaten track marked out by Faraday, which 
electricians in recent years have trodden over 
and over again, and to go back to the com- 
paratively neglected researches of Ampére. 
Faraday’s experiments had been pursued in 
reference to the action of magnets or of 
magnetized iron on bobbins of insulated 
copper wires, while those of Ampére had as a 
basis the influence exerted by currents in 
movement upop bobbins of insulated copper 
wire. Jt is needless to point out that Messrs. 
Gaulard & Gibbs’ system for the utilization of 
electricity ras been built upon the lines in- 
dicated by the experiments of Ampére, and 
that there is, therefore, a radical and material 
difference between it and other systems, 
which spring more or less from the results 
achieved by Faraday in his researches in the 
domain of electrical science. 

As the seccndary generator is destined to 
play henceforth a mo-t important and indis- 
pensable part in the transmission ané distri- 
bution of electrical energy in its various 
forms, the following brief description of it 
may prove interesting: A cable consisting of 
a central wire, having a sectional area of 
four millimetres, with six smaller cables 
wouad round it, is rolled in parallel spirals 
upon a hollow cylinder. Each of the smaller 
cables is formed of eight insulated copper 
wires of one millimetre sectional area. 
Several of these cylinders are fixed on the 
same stand, and are so united as to allow the 
alternating current of the thick central wire 
to generate, by the influence of its move- 
ment, a current of different potentials on the 
fine copper wires. Thus the main current, 
which is alternating is made at the different 
stations or points where light or power is re- 
quired to traverse the primary conducter, 
that is the thick central wire, which by the 
reversals of polarity and the alternation of 
the primary currents, generates in the copper 
wires seconcary currents of a potential suited 
for any purpose to which they may be ap- 
plied. By means of a small handle or regu- 
lator, the consumer cap, at his will, limit the 
number of cylinders through which the 
electric current passes to one or more, thus 
determining according to his requirements 
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the production of electric energy. Another 
handle regulates the introduction into the 
cylinders of soft iron bars, by means of 
which the current may be increased or 
diminished, and a perfect regulation of the 
light ensured. The soft, steady light ob- 
tained from this new system is due to the 
fact that the electric current traversing the 
fine copper wires of the secondary generator 
depends only on the quantity of the primary 
current, and is not influenced by i's electro- 
motive force. It is characteristic of Messrs. 
Gaulard & Gibbs’ secondary generators that 
they produce currents suitable to every kind of 
lamp, whereas in other systems each lamp 
requires a special current and a_ special 
dynamo machine. 

It is obvious that the employment of one 
principal wire of small dimensions for con- 
veying the primary curient throughout the 
whole circuit, however long, will effect a 
great saving. Indeed, it is evident that an 
important economy will be brought about in 
the leads alone from the secondary genera- 
tors to the lamps, which would always be 
close together—so important, indeed, that it 
would probably be represented by something 
like one-fifth of the outlay rendered necessa- 
ry by the most economical of other existing 
systems, including the cost of the secondary 
generators. We speak of economy within 
the extreme limits possible by any other sys- 
tem ; but beyond a certain distance there is 
no other system that can compete under any 
conditions whatever with Messrs. Gaulard & 
Gibbs. Furthermore, it seems now demon- 
strated beyond a doubt that, except for small 
local isolated installations, electrical energy 
will in future only be employed in the form 
of what Messrs. Gaulard &}Gibbs have termed 
secondary generators ; that is to say, that 
the primary current from a dynamo machine 
will no longer be used for lighting lamps di 
rectly, but circulating on a metallically closed 
circuit, will be made the means of generating 
at any number of points in that circuit cur- 
rents of any potential suitable for all domes- 
tic and mechanical purposes, and for various 
electro-chemical processes. The first appli- 
cation of the Gaulard-Gibbs system being 
for the production of light, it may be im- 
agined that this is the direction of its devel- 
opment; but it must not be forgotten that 
however important the distribution of light 
may be, that of power has a much wider and 
indeed almost indetinite field of develop- 
ment. The anticipations already shadowed 
forth as possible by scientific minds have 
now been brought within the sphere of prac- 
tical application ; and we have no difficulty 
in saying that the important step taken by 
Messsrs. Gaulard & Gibbs will mark an 
epoch in the history of electrical science, and 
exert a greater influence on the daily life of 
human beings than anything that has ap- 
peared since steam became a factor in our 
civilization. What is very unusual nowa- 
days, we understand that the enterprise on 
which Messrs. Gaulard & Gibbs are embarked 
is one of a very exceptional character, seeing 
that no promoters, intermediaries, or princi- 
pal agencies are mixed up with it. The sys- 
tem of secondary generators has been per- 
fected by the unassisted labors and outlay of 
these two gentlemen, and we are informed 
that the capital of the company has been pri- 
vately subscribed among friends. 

The National Company for the Distribu- 
tion of Electricity by Secondary Generators 
(Limited) have drawn up a project for the 
lighting of the Suez Canal throughout its 
whole course, and have presented it to M. 
De Lesseps, who appears to regard the proj- 
ect with much favor. It is not generally 
known in this country that ships in passing 
through the Canal have to remain stationary 
during the night. If the Canal were lighted 
so that the shipping could pass through it at 
night as well as during the day, nesrly half 
of the time at present occupied in getting 
from the Mediterranean to the Red Sea, and 
vice versa, would be saved. It is proposed to 
light the Canal by means of 1,380 lamps 
placed on its banks, and on fixed beacons in 
the passage through the lakes. The primary 
current of 40,000 volts and 16 ampéres re- 
quired for supplying all these lamps would 
be generated by four dynamo-machines of 
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the capacity of 10,000 volts, and worked by 
a total horse power of 850. The primary 
would be transmitted on a cable 350 kilome- 
ters in length, formed by 18 wires (No. 9 B. 
W. G.) the resistance of which would occa- 
sion a loss of about 60 horse power. The 
total cost of the installation would be £81,- 
750, and the expense of maintenance would 
be about $10,000 per annum. This would 
be a comparatively small outlay, which would 
enormously benefit commerce, and doubtless 
handsomely pay the Suez Canal Company.— 
Ex. 





—- 
Kineston, Jamaica, Dec 4, 1883. 

In my last T gave an outline, as far as 
Kingston is concerned, with a little of the 
politics of the time. As it might be far 
more interesting to the readers of your 
paper to know what and where Jamaica is, 
I purpose giving a brief account of the 
island. 

Jamaica is bounded on the north and east 
by that part of the Carribbean Sea which 
separates the Islands of Cuba and St. Do- 
mingo. Its greatest width is 49 miles and 
least about 22 miles; the extreme length is 
144 miles. It contains a population of 
580,804 souls. The products of the country 
are sugar, rum, cinchona, arrow-root, coffee, 
tobacco, ginger, pimento, dj e-woods, cocoa 
and fruits, the two first-named being the 
chief. Tobacco and cinchona are of late 
years, the former being ex'ensively culti- 
rated by the Cubans, who at the time of 
their revolution found a home in this coun- 
try, and it now ranks almost equal to that 
grown in Cuba. Cinchona was first intro- 
duced in the year 1860, but not till 1868 was 
it permanently established by the Govern- 
ment, and now promises to become one of 
the chief articles of export. The value of 
that exported in 1882 realized $12,695. 

The fruit trade is very extensive between 
this place and America. In 1873 the value 
of that shipped was $23,000, and in 1881, 
$218,225, whilst that of 1882 fetched the 
handsome sum of $618,165. Nearly a!l this 
trade is carried on between a place called 
Port Antonio—a small seaport—and the U.S. 

The total value of exports from this island 
in 1882 was $8,825,285, whilst the imports 
for the same year came to $6,610,000. 

The climate is regarded as favorable to 
persons who suffer from bronchial and 
tubercular diseases, whilst those who suffer 
from gout, rheumatism, and other kindred 
affections will find it a good place of resort, 
there being mineral springs situated in dif- 
ferent parts of the island, which offer great 
advantages to them. The Jamaica Spa has 
been likened in quality to that of the chaly- 
beates, of Spa, in Belgium. 

There are two baths. The Milk River 
Bath is 53 miles from Kingston; 28 can be 
gone over by rail, and the other 25 by vehicu- 
lar conveyance. The Bath of St. Thomas- 
the-Apostle is 31 miles from Kingston. They 
are both managed by a board of directors. 
At the former place there is accommodation 
for visitors, with the exception of boarding, 
for the nominal sum of 37 cents per diem. 
This charge is merely for maintaining the 
buildings and keeping the baths in good 
order. At the other you would be required 
to take up lodgings contiguous to the baths, 
as there is no accommodation of that sort. 

There is now in course of construction 
lines of railroad in extension of the existing 
roads under Government control, which, 
when finished, are calculated to develop the 
resources of the country to a much greater 
extent than hitherto. 

It has been said Jamaica will be materially 
benefited by the Panama Canal when accom- 
plished. An article upon the subject has 
been’ published by a competent authority, 
who writes: ‘A glance at a chart of the 
North Atlantic Ocean will at once show what 
a commanding position this island holds on 
the ocean highway from Amcrica and Eurove 
to the Pacific*rés the Panama Canal. All 
vessels from ports in the United States on the 
Atlantic seaboard necessarily pass within 
sight of it. 

‘*The course from British ports, and those 
of all Northern Europe, lies but a short dis- 
tance south of it, and even those ships which 





sail from Southern Europe and the Mediter- 

ranean, if bound for the canal, would have 

to go but little out of their way to call at! 
Jumaica, while the greater faeilities for ship- 

ping, which Jamaica could supply, would 

more than make up for the slight digression, 

for the islands lying more directly in their 

route are so unfortunate as not to possess a 

single harbor sufficiently safe and commo- 

dious as to fit it for a port of call.” 

A dock would scem the most desirable 
thing; it has been long talked of, and it is to 
be hoped that a movement of this kind will 
soon be taken up and carried through, as it 
is sadly required. 

Telegraphic communications exist through- 
out the island, maintained by Government 
funds. What might be considered as an ad- 
dition, would be a good telepbone system. 

A very interesting feature in the history of 
the colony was the assembling of the other 
West Indian bishops, who arrived here on 
the 4th ult., for the purpose of forming a 
Provincial Synod. Dr. Austin, who has 
been over ferty years the Bishop of British 
Guiana, was chosen Primate. They again 
left on the 25th for their respective dioceses, 
highly well pleased with all they saw. 

Bishop Holly, of Hayti, was prevented 
from coming in consequence of the unsettled 
state of that country. 

H. I. H. Prince Heinrich of Prussia, and 
grandson of the Emperor of Germany and 
Victoria, paid a visit last week. 

The new Governor for Jamaica is expected 
to arrive this month with full instructions 
respecting the government. ' 

C. A. 


DE §. 
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The Philadelphia Electrical Exhibition. 


Preparations for the great electrical exhibi- 
tion to be held in Philadelphia next fall have 
so far progressed that rules and regulations 
have been prepared for the government of the 
extra classification of the various apparatus. 
The different groups will consist of : 1, ap- 
paratus for the production of electricity ; 2, 
electric conductors; 3, measurements; 4, 
applications of electricity, under which there 
are two subdivisions, apparatus of small power 
and that of large power; 5, terrestrial physics; 
6, historical apparatus, and 7, educational and 
biographical. The section devoted to measure- 
ments is probably one of the most interestiug 
to scientists and the least known to the pub- 
lic of any of the exhibits. It is the purpose 
of the committee to make a notable depart- 
ure from usual exhibition ideas, in not giving 
any medals or diplomas. The reports of the 
judges of each department will be given after 
the fashion of a jury, and will be a statement 
of the facts in rezard to the size, speed, 
force, energy, resistance and any other points 
of the exbibit which may call for mention ; 
but these will not be given by any guess- 
work. Instruments of precise measurement 
will be used by the committee of judges, and 
the conclusions reached will be the record of 
the judges. By a special arrangement with 
the Treasury officers, such instruments of pre- 
cision as are not to be had in this country 
will be admitted without duty, on the bond 
of the institute being given that they will be 
kept for the single use of the institute at the 
exhibition. If arrangementscan be made by 
the committee for an unbroken water front 
on the Schuylkill, the method of placing an 
electric light of 100,000 candle-power in the 
bed of the river, to discover torpedves or 
other implements of warfare, will be exhib- 
ited by the Ordnance Department of the 
United States Navy. 

——— ome —_——— 


The Merchants’ Electric Light and Power 
Company, of Boston, will have tea 100-horse 
power boilers for their new station on Con- 
gress street. These will be set with the Jar- 
vis furnace, to use screenings for fuel. They 
will also use twenty Armington & Sims Com- 
pany engines, each to run separate circuits 
and be able to furnish one thousand are 


lights. ‘ 
; -_ — 





A new Electric Railway bas just been 





invented by F. H. Danchell, London. 
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Electric Lighting and Car Propulsion. 


The Paris correspondent of the London 
Telegraph says that when the Continental 
Hotel there was recently lighted up for the 
first time under the Faure system, the stored 
electrical energy was brought to oue of the 
doors of the hotel in a cart. Communication 
with the candelabra in the largest room of 
the first floor was established in a few mo- 
ments, in the presence of some 300 visitors. 
Many of those present afterward journeyed 
to the Are de Triomphe and back in a tram 
car propelled by electricity supplied in the 
self--ame accumulators, by way of testing 
the availability of the power thus stored. 
ca 


A Simple Insulating Stand. 





Professor Sylvanus P. Thompson has de- 
signed a simple bottle insulating stand after 
the plan of M. Mascart, but costing only ¢ 
few pence, whereas Mascart’s costs about a 
guinea. The stand is made by blowing one 
end of a glass tube into a kind of a flat foot, 
by which the tube stands up from the bottom 
of a glass bottle. A little paraffine wax is 
used to cement the tube properly to the bot- 
tom of the bottle, and paraffine oil can be em- 
ployed as an insulating fluid in the bottle, as 
well as strong sulphuric acid, which is used 
by Sir W. Thomson, and M. Mascart. Dust 
is kept out of the bottle by a small gutta- 
percha or rubber parachute, which slips up 
and down the glass tube by hand. The open 
end of the tube above is useful for holding 
charged conductors.—Enginees ing. 
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Light Motor. 


Electric 


The Pacific Mills, Lawrence, Mass., have 
decided to introduce incandescent electric 
lighting. The New England Weston Com- 
pany have the contract, and are laying the 
wires for a six-hundred-lamp incandescent 
plant. 





en 

Akron, O., bas a new enterprise—the manu- 
facture of a newly-patented electric headlight 
for locomotives. The invention lies in a per- 
fect double peudulum and counterpoise, 
which renders it impossible for the carbons 
to touch for more than an instant, and this is 
attached to the clock-work. The feeding of 
the upper carbon is controlled by the coun- 
terpoise. When the carbon is so low down 
as to form a continuous circuit, a magnet 
raises the counterpoise. This stops the feed- 
ing of the carbon, which burns enough to 
weaken the current. Then the counterpoise 
drops back, starting the feeding again. The 
double pendulum renders it impossible for the 
light to go out. 
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The Weston electric light in Davenport 
gives unexpected satisfaction, even to Mr. 
Frank Badt, the electrician who superintended 
the putting in of the plant. Th lights pro- 
duced on the testing circuit were considered 
so perfect that that circuit was disestablished, 
and the lamps put in their permanent posi- 
tions in the business places of the subscribers 
to the light. The current was turned on 
Wednesday evening last, and Davenporters 
generally were delighted with the illumina- 
tion. There not a flicker observable 
except during the first minute or two after 
the current has been turned on. As soon as 
the action of the electricity has pointed the 
fresh carbons, the light is perfectly steady. 
If the Moline plant works as well, and there 
is noreason why itshovld not, it will be a mat- 
ter for congratulation.— Rock Island News. 
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The Brush Electric Light Company assert 
that their new commutator is by all odds the 
most important invention in clectric lighting 
for a long time. They are busy making 
changes on their dynamos; and if their claims 
hold good, they have reduced the expense of 

lighting materially. 
—— 





In reply to an inquiry as to the cost of a 
dynamo for twenty tu thirty-one lights, we 
would say that the last estimate we had on 
that size was $2,500 for a twenty-light 
dynamo, and $8,000 for a thirty-light ma- 
chine, the arc lamps costing about $65 each. 














Presentation to Major Downs. 





Mr. L. N. Downs, the popuiar general 
manager of the New England telephone and 
Telegraph Company, was agreeably surprised 
on his return from Texas, the day before 
Christmas, to find an elegant roll-top desk, 
arm-chair, and letter-file (all of cherry wood) 
in his office, the gift of the old superintend- 
ents, before the consolidation. It is a very 
handsome present, and the recipient is wor- 
thy of the esteem in which he is held by his 
subordinates and the public in general. 
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Presentation at Frederick, Md. 


Christmas eve, the employes of the Fred- 
erick Division Chesapeake and Potomac Tele 
phone, presented Superintendent FE. L. Miller 
with a handsome silver service. The present- 
ation was made by W. 8. Taylor, Esq., in a 
neat little speech. He said, in conclusion, 
‘““We make you this present as a token of 
appreciation of the many little kindnesses we 
have all received from you in the past, and 
we hope you will receive it both as a me- 
mento of our esteem for you and a pledge of 
our willingness to serve you in the promotion 
of the interests of the Chesapeake and Poto- 
mac Telephone Company. At the same time, 
Superintendent Miller was presented with a 
handsome Aiken gold pen and holder, also 
case, by Mr. C. D. Landerkin, manager of 
Westminster exchange. Mr. Miller enter- 
tained his employes at his residence, Thurs- 
day, 27th ultimo. 
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Telephone Stock Suif. 


The Mexican Telephone Company is suing 
Frederick M. Delano, John D. Haines, and 
George N. Blanchard in the Superior Court up- 
on a Claim that, on May 2d last, the company 
owned 9,999 shares of the capital stock of 
the Mexican Peninsular Telegraph and Tele- 
phone Company, of the par value of $10 per 
share. Haines at that time was secretary 
and Delano treasurer of the plaintiff company. 
The allegation is that Haines transferred five 
thousand shares of the stock of the Mexican 
Peninsular held by plaintiff company to 
Blanchard without the authority of the com 
pany, and without any consideration. It is 
also claimed that this transfer was in accord 
ance with an agreement between Haines and 
Delano, who seek to hold the stock for their 
own use. A motion was made to restrain 
the transfer of the stock during the pendency 
of the action, upon the ground that the de- 
fendants have vo right to it, and also that 
they are not responsible. The motion was 
granted, on Monday last, by Judge Truax. 


Mexican Telephone Interests. 


Crry or Mexico.—A concession for an op- 
position telephone company in the federal 
district has been granted to Juan Gutierrez, 
a friend of Messrs. Delano and Haines. As 
it would be hopeless to institute another ex- 
change, it is believed that this movement, 
and that of the Mexican Central Telephone 
Company, wre simply intended to make 
trouble for the Mexican Telephone Com- 
pany. The latter holds until April 12 the 
rights reported as acquired from the former 
military districts. 
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Directing 300 Men a Mile Away. 

It is told of a gentleman at Rochester, N. 
Y., that while lying in bed with a broken 
leg, he had directed the work of 300 men a 
mile away, by means of the telephone. 





BHLECTRICATL REVIHW. 


Mexican telephone is dull at 214. The 
Mexican Financier says the rapid growth of 
the telephone in popularity throughout the 
republic is particularly gratifying as a proof 
of the progressive spirit of the Mexican 
people. In all the business communities of 
the country the telephone is in increasing 
demand, and highly favorable reports are 
received from the companies operating in the 
various sections. Here in the capital, the 
parent company, now thoroughly relieved 
from the difficulties which formerly embar- 
rassed it, has entered upon a highly prosper- 
ous career, 
an average rate of two a day, <nd it is hard 
to keep up with orders at present. The 
exchange established in the pleasant suburban 
city of Tacubaya, connecting with the central 


Subscriptions are coming in at 


office here, begins under most favorable con- 
ditions with a good number of subscribers, 
which will give the telephone popularity with 
Other profitable suburban 
connections are contemplated. The connec- 
tion which will shortly be made with Toluca 
will be a new feature in telephonic business 


the best classes. 


here, introducing the long-distance connec- 
tions so popular now in many thickly-popu- 
lated parts of the United States. The com- 
munication by telephone will be cheaper and 
more convenient than by telegraph, for the 
tariff Toluca will be 25 
cents for a communication, being message 
and answer, or five minutes of uninterrupted 
Like communication will soon 
be established with Puebla over a 
built juintly by the Mexican and Puebla 
companies. 


between here and 


conversation. 
line to be 
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Telephonic Facilities. 


With- 
in distances of a hundred miles or so it ren- 


The telephone is a modern marvel 


ders vocal intercourse possible, and thus af- 
fords facilities for the spread of information 
as to all matters, particularly those 
As originally intro- 
duced in this city the system was somewhat 


con- 
nected with business 


defective; the defects were, however, reme- 
died as rapidly as possible, and more especi 
ally since the enterprise into the 
hands of the Great Southern Telephone and 
Telegraph Company. This company has in- 
deed worked wonders in the way of adjust- 


passed 


ing means to ends, and been lavish in its ex- 
penditures for the improvement of tele- 
phonic methods, as the results of its efforts 
at Evansville, Ind., and Nashville and Mem- 
phis, Tenn., abundantly testify. 

The telephonic business is in all respects 
legitimate, and as such commends itself to 
public favor. To large trading communi- 
ties it has become a necessity, and to tax it 
heavily is to place an impost on informa- 
tion. 

It is in the interest of the Telephone Com- 
pany toenlarge its circle of subscribers in 
every community in which its business is es- 
tablished, and, to this end, affords telephonic 
facilities on as accommodating terms as pos- 
sible. Should any extraordinary tax be im- 
posed on the poles used for supporting the 
wires, the company must either abandon its 
enterprise or cover the imposition by in- 
creased charges for telephonic service. 

The proposition by some members of our 
city council to impose a tax of five dollars 
on each pole is not only unreasonable but 
against public policy. No repressive tax 
should be levied on any legitimate enter- 
prise, especially one inthe direct line of prog: 
ress. The public demand cheap postage, 
because it facilitates social and business in- 
tercourse, and for similar reasons they insist 
on having their telephonic service placed on 
as economical a basis as possible. Such a 
tax as that proposed would be extortionate 
if not unlawful ; it would be a discriminat- 
ing tax, which no municipal legislature has 
the right to impose upon a lawful under- 
taking. 

We trust that our city council will dis- 
passionately consider this whole matter and 
deal justiy by an enterprise which, though 
yet in its infancy, has done so much to com- 
mend itself to business interests wherever it 
has been introduced,— New Orleans News, 





Since December 14th a telephone exchange 
has been established at Hanover, York Co., 
Pa., and it promises to be well patronized. 
This exchange is connected with the York 
exchange by a trunk line. The message rate 
for subscribers is ten cents and for non-sub- 
scribers is twenty cents. This connection 
with York will prove a great bevefit to the 
business men of both places and the line will 
no doubt be largely patronized. 

Railroad borough and New Freedom have 
also been connected with the York ex- 
change. Theinstrument at Railroad-borough 
is in the store of Mr. H. T. Day, a young 
and enterprising merchant. The New Free- 
dom instrument is in the store of Mr. M. W. 
Bahm, whose business will be greatly en- 
hanced by this connection. Important con- 
nections were al-o made in Lancaster, and 
other counties throughout the Penna. Tele. 
Co.’s territory duting the past month. 
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The Mexican Telephone Company being a 
Boston affair, many of our readers will prob- 
ably be glad to hear of the excellent showing 
which it is making for itself, now that it has 
got rid of the old kite-flying policy which 
lately controlled its affairs. General Mana- 
ger Wiley has now got things into thorough 
shape and good order, and affairs are flour- 
ishing as well as could be wished. Thecom- 
pany’s lines are so systematized in their net- 
work spread over the city, that connections 
are made with new customers at the slightest 
possible expense. In the central part of the 
city a service wire has never to he carried 
over a block to make any desired connection, 
and in the outlying parts not over two 
blocks. The orders for new communication 
average two a day, and the company has all 
it can do to attend to them. The suburbs 
are getting well connected by telephone, and 
an exchange has been established in the 
pretty little city of Tacubaya, just beyond 
Chapultepec, starting witha good number of 
subscribers. A line to Toluca, the capital 
of the State of Mexico, will shortly be work- 
ing, and as Toluca is an important business 
point, and has intimate connection with the 
capital, and as the telephone will afford 
much cheaper and more expeditious com- 
munication than the telegraph, a good busi- 
ness is assured. The line has been built at 
low cost to the company, the State Govern- 
ment contributing handsomely toward the 
work. 

The Mexican Telephone Compauy does the 
telephone business for the federal district, 
and is also the parent corporation for all the 
companies covering the territory throughout 
the rest of the republic. There are nine of 
these companies with capitals ranging from 
$60,000 up to $500,000, and making an ag- 
eregate capital of about $2,000,000. Nearly 
all these companies are doing well. The 
parent company holds one-fifth of the capi- 
tal stock of each, and the companies are 
obliged to purchase all their material and 
supplies from the former, including a speci- 
fied number of telephones each year. The 
aggregate number of telephones purchased 
has been considerably in excess of the re- 
quired number thus far. 
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Consolidation and”Presentation. 





Since the first of the present month the 
management of the various telephone com- 
panies in this vicinity has been concentrated 
and consolidated. What has been known as 
the Worcester division of the Bay State Tele- 
phoae Company and the Worcester division 
of the National Bell Telephone Company 
have been consolidated, and the organization 
is now called the Worcester division of the 
New England Telephone and Telegeaph 
Company. 

This new division, with Worcester as its 
center, extends as far east as Natick, on the 
west to Warren, and south to the Connecticut 
state line. Mr. W. F. Black is superintend- 
ent, with headquarters in Worcester. Mr. 
Black has for some time had charge of a por- 
tion of the territory. The local exchange in 
this city bas for some time been in charge of 
Mr. Eugene M. Wilson, who has resigned 
that position to become manager of the Tre- 
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mont street office at Boston, a much more 


lucrative and desirable position than the one 
he filled so satisfactorily here. His successor 
as local manager is Mr. W. H. Smith, of this 
city, who has been local manager of the 
Spencer exchange. All of these changes go 
into effect next Monday. The gentlemen are 
all men of experience, and have grown up 
with the business, having begun at the foot 
of the ladder and worked up. 

Monday evening, just before the employees 
stopped work, Mr. Wilson was called into the 
operating-room, to try and unravel a snarl in 
the wires. The difficulty was soon discovered 
to be an imaginary one. He was then con- 
fronted by Mr. Black, who, in an unusually 
happy speech, presented Mr. Wilson with one 
of Rogers’ groups, ‘‘ The Neighboring Pew,” 
from the employes ard officers of the local 
offices. To say that Mr. Wilson was taken 
by surprise and very much overcome, does 
not half tell the story. He tried, and as far 
his feelings would allow, did say, ‘‘Thank 
you.” Mr. Wilson will probably reside in 
Worcester for the present.— Worcester News. 
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Telephone Meeting. 





An important meeting of parties interested 
in the Cumberland and Great Southern Tele- 
phone companies was held at Henderson, for 
the purpose of formally ratifying certain con- 
tracts made in Boston last spring with the 
American Bell Telephone Company. Among 
those present from Evansville were, Messrs. 
E. S. Babcock, jr., president of both com- 
panies, R. K. Dunkerson, E. P. Huston, and 
Samuel Bayard; E. M. Barton and M. G. 
Kellogg, of Chicago; E. T. Baker, of Nash- 
ville, Tenn; and Paul J. Marrs, of New Or- 
leans. Messrs. Babcock, Huston, and Marrs 
left for New Orleans on business connected 
with their companies. 

—— me 
An Eccentric Suburban. 








One of the romantically-grown-rich tele- 
phone men, says a Boston correspondent, is 
Mr. Blake, the inventor of the transmitter in 
universal use. He lives just out of the city, 
in the rural town of Weston, where he has a 
palace and lives like a duke. He bears his 
great wealth well, and is more of the type of 
the English country gentleman than is pos- 
sible for the average new rich man to become. 
He amuses himself as an amateur blacksmith 
or machinist, working in metals with his own 
hanas at his forge. He rarely comes to the 
city, but prefers his quiet life among his 
tools and his cattle. He serves his guests 
with huge tankards of beer, using glasses 
made to contain each three bottles. This is 
an heroic draught, reminding one of the vast 
“horns” of the Scandinavian gods and war- 
riors. One of his eccentricities is the wear 
ing of odd shoes, shoes of singular patterns, 
of which sort of foot-covering he has an im- 
mense number. When the inside story of the 
wealth made in Bell telephones is truly told, 
as it will be some day, the most romantic 
story of the last quarter of our century will 
be public property. 
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Eighteen professional and amateur scien- 
tists assembled in the hall of the Academy of 
Natural Sciences, at Philadelphia, to inaugu- 
rate a movement for the proper reception of 
the American and British Associations for 
the Advancement of Science, which will 
visit that city next September. Professor 
Leidy presided, and among those on the floor 
were Professors Jesley and Cope, Philip C. 
Garrett, President Riche, of the Central High 
School, and Rev. Dr. McCook. 
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The next regular meeting of the New 
York Electrical Society will be held Wed- 
nesday evening, January 16th, 1884. Dr. N. 
8. Keith will deliver a lecture on “ Electric 
Lamps and Regulators.” This lecture prom- 
ises to be one of extraordinary interest. Dr. 
Keith has devoted much time and care in its 
preparation, and will exhibit specimens of 
the lamps used by the various electric light 
companies. 

The meeting of January 2d has been omit- 
ted, owing to that date following the holi. 
days so closely. 
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Kansas City and Northwestern News. 


Kansas Crry, Mo., Dec. 20. 

The electric light company of this city 
now has 140 arc lightsin use, having putin 35 
since November1. There will not beso much 
of an increase, however, for several months, 
as nearly all who were desirous of the light 
have been supplied. In a recent interview 
with the superintendent, Mr. E. R. Weeks, 
he stated, when asked if the light was much 
more expensive than gas, that it was for 
of the consumers. ‘‘You see,” he 
continued, *‘the average business requires 
from eight to ten gas jets, or about thirty-five 
candle power. Now all the are lights in 
use are of 2,000 candle power, though I be- 
lieve one company has succeeded in getting 
a light of 1,400 candle power. Professor 
Thompson, the electrician of our company, 
has made two subdivisions of the light, and 
he will soon be able to give our patrons 
either a 1,000 or a 500 candle power light, 
with the prospect in the near future of small- 
er subdivisions, making the light cheap 
enough to suit the small consumer. Another 
obstacle in our way is, that we have had 
great expense in putting in new engines and 
generators, but we now have a power that 
will supply 300 ligbts as easily as 150, with 
little more expense. When we get in more 
lights we can then make a reduction, placing 
the cost of a light on a par with gas, instead 
of twenty-five per cent. in advance, as it is 


most 


now.” 

In Topeka, Kansas, there are forty Brush 
lamps in use, and several more have been 
ordered by the City Council to aid in lighting 
the city. One of these will be suspended 
over the Kansas River bridge, which con- 
nects North and South Topeka, and another 
suspended in the middle of the main street 
in North Topeka, at an altitude of about 40 
feet. At the junction of Kansas and Tenth 
Avenues, in South Topeka, an iron tower 150 
feet high has been constructed, and four 
Brush lamps placed on top, giving an excel- 
lent light for all of that part of the city. It 
was the original intention of the city to have 
seven (7) of these towers erectcd, which in 
all probability would have done away with 
the use of gas for lighting the streets, but one 
tower is all that has been constructed as yet. 

Abilene, Kansas, is talking of organizing 
a stock company to light the city with elec- 
tric light. 

In this city, a few nights ago, one of the 
electric light wires recently strung along 
Sixth street became crossed with a telephone 
wire that passed directly above it. At the 
point of contact a number of brilliant sparks 
would constantly appear, and occasionally a 
large, vivid blue light would flash out, at- 
tracting the attention of many passers. 
Among the first to see it was the manager of 
the telephone exchange who, with the aid of 
his chief operator, opened the line at each 
end—at the pole end (where the wire entered 
the cable box), the kerite wire between the 
pin and cable box -being severed, and at the 
telephone end the office wire, thus taking off 
both grounds without causing either end to 
fall into the muddy street. The danger they 
apprehended was the burning out of the tele- 
phone or the drop in the central office, as 
this had occurred once before here from the 
same source. 

There are 220 subscribers to the telephone 
exchange at Topeka, Geo. Bayless, manager. 
This exchange is giving fine satisfaction, and 
is constantly ‘increasing. The manager un- 
derstands his work, and his efforts to im- 
prove the service and increase his list of pa- 
trons are quite successful. John R. Mual- 
vane, the able vice president of the Missouri 
and Kansas Co., which owns this territory, 
resides in Topeka, and has materially aided 
the growth of the business at that point, as 
well as at many others. 

The manager of the Atchison, Kansas, ex- 
change recently had to run the operating 
room an entire day single-handed, his two 
young lady operators having become miffed 
and suddenly deserted him. He found all 
the entertainment he cared for in answering 
the calls that were showered in on him, not 
only from Atchison but from St. Joseph, 
Leavenworth, and Kansas City. 





thing being done in the matter, 


By means of a galvanometer and rheostat 
the long telephone lines extending from here 
to Topeka, and from here to St. Joseph, were 
tested this weck by Genl. Supt. Smith, of 
the Missouri & Kansas Telephone Co. The 
line from here to Topeka, which was con- 
structed last July and August, was found to 
be in splendid condition, showing less than 
three ohms variation trom what the proper 
resistance a line 70 miles long. constructed 
of No. 8 iron wire, should possess. Theline 
to St. Joseph failed to show up so well, 
though running north and south—a direc- 
tion that some imagine permitsa line to work 
better than when running east and west. 
This line is also 70 miles in length, but the 
test showed that it possessed a resistance 
equal to 177 miles, and this was attributed 
to the 20 miles of No. 12 wire which com- 
pletes the line from Atchison to St. Joseph, 
and which was built several yearsago. This 
test aided the Missouri & Kansas Co. in de- 
ciding to at once reconstruct he 20 miles of 
No. 12 wire, changing it to No. 8, and this 
work will commence next week, and then 
the entire line from Topeka to St. Joseph, 
via Kansas City—a distance of 140 miles— 
will be of No. 8 wire, put up in the most 
vareful mapner. I shall report to you how 
it works when the change is completed. 

An exchange is to be put in at Burlington, 
Kansas, a city of 4,000 inhabitants. This 
enterprising little city is in the territory of 
the United Co. 

The Grand Opera House, at Topeka, is to 
have its chandeliers lighted by electricity. 

A colored individual was intently observ- 
ant of the use made of a telephone by one 
of the attorneys in the office of Hon. Geo. 
R. Peck, Genl. Solicitor of the A., T. & S. 
F. Ry,, and after the conversation was ended, 
turned his attention to the door and seemed 
on the alert for something. Finally he in- 
quired: ‘‘ When will they come for de box?” 
IIis ideas telephonic seemed to be largely 
mixed with ideas phonographic. 

Col. L. C. Baker, of St. Louis, superin- 
intendent of the Western Union Co., was in 
this city several days last week. 

L. M. Fishback, of Los Vegas, N. M., 
géneral manager of the telephone company 
of that Territory, was in Kansas city several 
days this week. There are four exchanges 
in the Territory—at Los Vegas, Albuquerque, 
Socono, and Silver City. Mr. Fishback re- 


| ports some activity in telephone circles, but 


just now the gold fever is attracting atten- 
tion of nearly every one in his domain. 

In Kansas City the large telephone poles 
ure all being painted red. Thecolorisastrik- 
ing one, and gives the poles an Indian chief 
appearance. BIPOLAR. 
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Heavy Cables. 


The London Electrical Review says that 
from 1851 to 1883 is over 30 years, yet this 
period has elapsed since the first practical 
submarine telegraph cable was laid across 
the English Channel. As is well known, 
this cable consisted of an insulated conduc- 
tor surrounded with a padding of yarn and 
sheathed with an armor of iron wires, This 
pattern, designed in 1851, has practically 
been one which has been followed ever since, 
although, of course, certain improvements 
suggested by experience have been made. 
The only one of these improvements which 
is at all marked has been the serving of the 
iron sheathing, either separately or collec- 
tively, with a coating of yarn covered with 
a bituminous compound. This serving is 
intended to preserve the iron wires, and to 
prevent any broken ends of the sheathing 
from protruding «nd catching in the ma- 
chinery during paying out, and it is a most 
valuable innovation. More recently, tarred 
tape has been substituted for the yarn, and 
the result has been a more finished surface 
to the cable. Practically, however, as we 
have stated, the original type of 1851 has not 
been departed from 

Although the idea of a light cable, that is 
to say, a cable protected with a hemp sheath- 
ing only, no iron or other metal being used, 
has been advocated more than once, it has 
never, from various causes, resulted in any- 
Early in 
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1874, a company was formed, with a pro-| proved unfavorable, and we are convinced 
posed capital of £380,000, for the purpose of | that the feasibility of the general idea will 


laying a light cable to America via the 
Azores. The primary object of this com- 
pany was to promote cheap telegraphy by 
the use of light cables, by which ordinary 
messages could be transmitted at a uniform 
rate of one shilling for each word. The 
scheme was strongly advocated at the time 
by Sir Samuel Canning, Mr. Robert Sabine, 
Mr. CF. Varley, Mr. Bordeaux and others. 
but owing to the little public support it 
received, the project fell through and was 
never revived. 

The advocates of armored cables do not, 
we believe, hold that light cables cannot be 
laid, but that they would not be durable, and 
consequently, that they could not be recov- 
ered after the lapse of time. There is, we 
believe, abundant evidence to prove that 
hemp, under certain conditions, lasts very 
much longer than iron. At the recent meet- 
ing of the Society of Telegraph Engineers 
and Electricians, Captain Trott exhibited a 
sample of hemp which had been under 
water for seventy-nine years and was still per- 
fectly good, and other examples of the du- 
rability of hemp under water have often, 
we believe, been produced. 

It must not be overlooked, however, that 
the question does not turn upon the fact that 
in certain localities hemp is practically in- 
destructible, but upon the question whether 
in the particular locality where the light ca- 
ble is to be placed, its durability can be re- 
lied on. The advocates of the light cable 
system argue that iron rusts and loses its 
tenacity and then becomes a mere dead 
weight to be lifted (as it is often lifted) by 
the strength of the hemp alone, whilst the 
supporters of the armored system state that 
hemp decays rapidly, and that if it were not 
for the iron the cable could not be raised for 
repairs. The fact that iron does decay in 
certain localities is, we believe, unquestiona- 
ble, but it is also certain that hemp decays 
under particular conditions. Assuming that 
it were equally possible to preserve the hemp 
and‘the iron, there can hardly be a doubt, we 
think, but that a hemp cable would answer 
all requirements for deep sea purposes at 
least, for the chafing against rocks, which 
must take place in shallow water, cannot 
happen at great depths. A hemp-covered 
cable must, it is clear, have the advantage, 
as regards prime cost, over one of the iron- 
sheathed type. 

Messrs. Hamilton and Trott, in their ex- 
cellent paper before the Society of Telegraph 
Engineers, certainly brought forward very 
strong arguments in favor of a light cable 
system for deep sea purposes, and it is to be 
regretted that circumstances did not admit 
of the discussion on the subject being ad- 
journed to a future meeting, as much valu- 
able information might have been forthcom- 
ing. As it was, the advocates of the iron- 
sheathed type of cable practically monopo- 
lised the discussion, leaving the adherents of 
the hemp-sheathed svstem but a few minutes 
for replying. Although, no doubt, the first 
speakers had had the advantage of an ex- 
tended period over which their experience 
was spread, we think that their arguments, 
after all, were merely opinions versus facts. 
Captain Trott’s statements were the results 
of uctual observation, such as a person con- 
tinually engaged in cable repairing has alone 
the advantage of having, and the results of 
such observation ought to be of far more 
weight than mere opinions based on a few 
meagre experiences. The arguments of 
Captain Trott cannot, we think, be accepted 
as being conclusive on the subject of the in- 
stability of iron-sheathed cables; they rather 
tend to prove that the laying of the cables 
which showed breaks due to a distortion or 
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have to be tested sooner or later, as competi- 
tion grows keener. 


-_-  - 
The B. & 0. Telegraph Appointments. 


It is stated that Mr. A. B. Chandler, of 
Cleveland, Ohio, who was tendered the posi- 
tion of manager of the B. & O. telegraph, 
upon the retirement of Mr. George P. Frick, 
the present manager, on January 1, has re- 
considered his acceptance and declined the 
position. Mr. Chandler in his present posi- 
tion is very comfortably located, and re- 
ceives a liberal salary, and after careful 
thought concluded to decline the proposed 
change. The appointment will now be 
made direct from tbe office, and Mr. Robert 
Stewart, the present superintendent, is to be 
promoted to the managership, and Mr. J. B. 
Stewart, the clectrician, will be promoted to 
the superiotendency, retaining his old posi- 
tion as electrician with an increase of sal- 
ary. 

The latter gentleman is one of the best 
electricians in the country. Until the late 
strike he was electrician for the entire West- 
ern Union Telegraph system; but when the 
late strikes of telegraph operators occurred 
he resigned his position with the Western 
Union Company, and at the solicitation of 
Superintendent Stewart accepted a similar 
position with the B. & O. The official an- 
nouncement of the appointments will be 
made Monday. 


- “>_> - 


Eastern Telegraph Company. 


Aueusta, Mre., Dec 19, 1883.—The East- 
ern Telegraph Company, at iis annual meet- 
ing at the Augusta House this forenoon, 
elected the following directors for the ensu- 
ing year: C. A. Tinker, A. S. Brown, Thos. 
Roche, Frederic Robie, C. C. Bedlow, J. W. 
Plaisted and C. D. Livermore. A meeting 
will be held at some future date for organiza- 
tion. 

= 


The American Rapid Telegraph Company 
will erect six more wires between Phila- 
delphia and Pittsburgh, which will give the 
company ten between these two points. 


—~>0————— 


The Financial Telegram Company has re- 
cently been organized in Boston. It controls 
all the rights and privileges of the new sys- 
tem of printing telegraph instruments for 
Boston and other New England cities, and 
will immediately establish an improved 
* ticker” service for supplying financial and 
commercial news, and the quotations of Bos- 
ton and New York, Philadelphia, Chicago 
and other exchanges, Its directory is made 
up of the following named gentlemen: Hon. 
Bainbridge Wadleigh, Hon. John W. Candler, 
Irving A. Evans. George C. Barrett, R. F. 
Straine, Hervey E. Wellman, Charles E, 
Jackson, Luther E. Shinn and John B. Scott. 


—_——_-<—>e-—____ 


The annual meeting of the Eastern Tele- 
graph Company was held in Augusta, Me., 
on Dec. 26, 1888. The following officers 
were elected : 

President—Frederick Robie. 

Secretary and Treasurer—C, C, Bedlow. 

The officers at Bangor and Portland will be 
continued. 


Transfer of Energy by Electricity, 


In discussing Tresca’s experiments at the 
Northern Railway station, the president of 


wringing of the armor, was carelessly done, | the Society of Civil Engineers remarked up- 
and possibly the grappling was also effected on their great value. Even if a quarter of 
in a manner upon which opinions may differ. | the original energy cou'd be transmitted, 
Supposing, however, that an iron-sheathed _ there would be many cases in which a force 


cable is properly laid and can be relied upon 
for durability, the question of cost must still 
be largely in favor of hemp alone. 
manence of hemp van, we believe, be thor- 
oughly assured under all conditions met with 
in the case of deep sea routes, even under 


circumstances which up to the present have 


The per- where it is used, 


could be transported to a distance, which it 
would be impossible to produce at the place 
M. Chrétien, thought that 
the delivery would vary largely under vary- 
ing conditions. He claimed personally, to 
have transmitted 60 per cent. in some cases, 
and even mere.—Chron, Industr, 
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Having for many months been engaged in 
recording the progress made by others, we 
may, perhaps, be pardoned if now, at the be- 
ginniog of a new year, we pause to say a few 
words about ourselves—to dwell for a mo- 
ment upon our labors during the year that is 
closed, and to briefly outline our intentions 
for the year that has begun. 

The ELeEctrIcAL REVIEW, in its present 
form, is but ten months old, yet, if it be 
compared in influence with many similar 
journals, Jong established, in other fields, it 
may be regarded as having long since at- 
tained its majority. 

From its very inception it has been a suc- 
cess, and the words of encomium which have 
been lavished upon it would, were we not too 
modest to record them, prove conclusively 
that it has more than fulfilled the promise of 
its spring. 

We set out to publish a journal which 
should be independent, just and fearless—a 
journal that should faithfully represent the 
interests of all persons engaged in reputable 
electrical enterprises, yet beholden to none. 
A. substantial proof that the plan has suc- 
ceeded may be found by a glance at our ad- 
advertising pages and our subscription books. 
The edition now being printed amounts to 
very nearly eight thousand coptes weekly. 

It finds its way through the regular chan- 
nels to all parts of the civilized globe, and we 
refer to those whose advertisements have ap- 
peared in the columns of the REVIEW to 
prove that they are read and responded to 
from the remotest corners of the earth. 

The publishers did not start out with an 
idea to reap a rich barvest with a small ex- 
penditure and little labor. On the contrary, 
we have spared neither expense nor labor. 
We have placed before our readers at the 
earliest possible moment the latest and most 
important intelligence of electrical progress, 
to a great extent accompanied by carefully- 
prepared drawings, and can truthfully say 
we have never considered the cost. Con- 
ducted on this plan, the Review has kept so 
far ahead of all competitors that, were it not 
for occasional clouds of dust to be seen ris- 
ing far behind in the distant roadway, we 
should not be aware of the fact that there 
were any rivals in the field on this side of the 
Atlantic. 

The publishing department of the REVrEW 
has been conducted on strict business prin- 
ciples, and a glance at the advertising pages 
will show that we may justly be proud of it 
Every advertisement in the columns of the 
REVIEW is bona fide. It was inserted at the 
request of the advertiser, and is paid for in 
accordance with a regular scale of rates, from 
which, with like conditions, we never de- 
part. Look the advertising columns care- 
fu.ly through, and you will find no notices of 
quack medicines; you will find no puffs of 


children’s toys, nor of old ladies’ cough 
drops. We don’t advertise chest pro- 
tectors, nor rat poisons, nor cures for 
rheumatism, nor visiting cards and the 
like. If you want a cure for any of the 


ills to which human flesh is heir, don’t look 
in the ELECTRICAL REVIEW, because it is not 
devoted to pills, potions and pungencies. 
But if you want the address of a reputa- 
ble house where you can obtain electrical 
goods of any description, you will find it 
without trouble in these pages. We use the 
expression reputable house advisedly, because 
the publisher of the Review will not accept 
the advertisements of bogus concerns under 
any circumstances whatever. As our readers 
well know, it is not long since that we thrust 
out of these columns a well-paying advertise- 
ment because we found that it was calculated 
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to deceive the purchaser, and from time to 
time the publishers have been called upon to 
refuse admittance to these columns to the 
advertisements of houses which are not 
looked upon by the trade as reputable; and 
we say for the future what we have said in 
the past that such people need expect noth- 
ing from the Review. We want neither 
their advertisements nor their acquaintance. 
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weneek upon the horizon of the electrical 
field. In doing this the Revrew has been 
stayed neither by the threats of the designing 
nor by offers of patronage from the unscrup- 
ulous. 

In doing this the Review has not been 
prompted by prejudice nor by favoritism, 
but solely by an honest desire for fair play 
and fair dealing. 

Uttering naught in malice, but with good 
will and kindness toward all, the course of the 
REVIEW has been commended by reputable 
electricians far and near, and its ability 
to properly represent the electrical field of 
the United States has found gratifying 
acknowledgment even from those who would 
like to have been its enemies. 

In the future the strong stand taken by the 
REvIeEw for fair dealing will be maintained. 
Steps are being taken to still further increase 
its scope and to widen and extend its in- 
fluence. Neo pains nor expense will be spared 
to keep it abreast of the times—an able ex- 
ponent of American ingenuity and electrical 
progress. 

With this promise the REviEw wishes its 
patrons a Happy New Year. 

me 
Consistency, thou Art a Jewel! 








A journal known for its hostility to elec- 
tric lighting, printed last week, with start- 
ling headlines, an article on ‘‘ Dangerous 
Electric Lights.” At the first glance, the 
casual reader would conclude that several 
persons were killed or injured, as the danger- 
ous lights were in a crowded theater (Mi- 
ner’s). Careful reading, however, showed 
that what threatened the lives of the audi- 
ence, was the falling to the floor of a piece 
of the glass globe from the electric lights in 
the dome caused by a fine copper wire sud- 
denly fusing. No one was hurt. 

¢ In the same number of the same journal 
appeared two dispatches, recording deaths 
from illuminating gas, the one from Scran- 
ton, Pa., the other from Cleveland, Ohio. 
From the first 1t was learned that two men 
had been suffocated by illuminating gas in 
a hospital ; from the other, that a woman 
and her child bad been suffocated by illumin- 
ating gas, and her husband and two remain- 
ing children asphyxiated. 

The breaking of the incandescent electric 
lamp in Miner’s Theater, a globe four inches 
long, was dwelt upon as a great calamity; 
while the records of four deaths in one night, 
and the asphyxiation of three other persons, 
were recorded in mild terms without com- 
ment, as though matters of little conse- 
quence. 

‘* Consistency, thou art a jewel!” 

—_-ae—__—__ 
Mental Effects of Prayer. 





Since the advent of the American mind- 
reader, Bishop, our English scientific con- 
temporaries have been greatly agitated upon 
the subject, and devoted whole pages in 
attempts to get at the philosophy of the thing. 

Aware of the interest they take in this and 
kindred subjects, we desire, from purely 
friendly motives, to call their attention to a 
very singular cas¢ of the effects of prayer, in 
hopes that, though they have not yet un- 
raveled the mind-reading conundrum, they 
may possibly be able to explain this one, and 
thus do a valuable service to science, while, 
at the same time, taking a great burden from 
off our minds. 

That, at which we would respectfully ask 
our European contemporaries to direct their 
intellectual telescopcs, is a case of mental 
quickening, produced by prolonged prayer 
on the part of Mrs. Harrison Ramon, of 
Hickley, Medina County, Obio. Her husband 
had amassed great wealth in ready money, 
which he would neither intrust to banks nor 
keep in the house He promised his wife 
that he would one day tell her where to look 
for it; but he died suddenly, without fulfill- 
ing his promise. 

Stimulated by faith, and the example of 
ancient prophets and modern believers, the 
widow prayed for twenty-four hours without 





In the interest of its patrons the REViEw 
has commented upon the various projects and 
controversies which have, from time to time, 


oa 


ceasing. All search before this exercise had 


proved fruitless; but when she got up from 


ains impelled her to remove a_bee-hive. 
Beneath it Jay part of the treasure, which 
she had swept her house diligently, but in 
vain, to find. 

Her sympathetic faculty led her to lift the 
other bee-hives, and on the ex pede Herculem 
principle she piled together $15,000. This 
was an earnest to her thet her prayers had 
been heard. 

The afflatus of directed impulse did not 
rest here, for the good woman knew by her 
late lamented husband’s books that he had 
left no less than $335,000 stored away. 

She was again impelled, and remembering, 

perhaps, that Providence ‘‘ moves in a mys- 
terious way, His wonders to perform,” she 
also moved around mysteriously in search of 
further golden revelations. Accidents have 
a share even in special providences, asa wasp 
was the selected instrument fer furnishing 
the Sabbath breaker while he was playing 
cards, according to Sydney Smith, by sting- 
ing him on the nose, thereby causing the 
cerebral inflammation which killed him, so 
the casual dropping of a bunch of keys by 
one of her family through the floor of the 
barn, directed the prayerful widow to havea 
plank removed to find them. A half-gallon 
fruit jar, filled with $20 gold pieces, was re- 
vealed, thanks to the careless hand that had 
dropped the casual keys. 
Soon other jars, numerous as those in 
which the forty thieves, of nursery story, 
concealed themselves, and a grain bag, liter- 
ally filled with golden grain, met her enrap- 
tured vision, until the eye of faith had tae 
satisfaction of counting $213,000 in gold 
and currency. 

A balance of $122,000 is yet to be prayed 
for, but balf a day’s prayer will probably 
suffice for this undiscovered remainder. 
Perish the Lucretian philosophy which can 
only 
‘* Sing how casual bricks in airy climb 
Encountered casual cowhair, casual lime.” 

This widow’s prayer has cast so large a 
fortune into her treasury that we may expect 
all widows of secretive husbands to be much 
upon their knees. 

—— =e 


The Hygiene of Artificial Light. 





Of all the vast benefits accruing to human- 
ity from the advances made in sanitary 
science, and particularly from the.constantly 
increasing recognition of its right of emi- 
nent domain, there is perhaps none greater, 
certainly none of more importance than the 
education the people have thus received in 
matters of personal and family hygiene— 
more particularly looking to individual sani- 
tary surroundings. 

We now find sanitary subjects generally, 
and more or less intelligently, discussed, and 
an apparent desire for further knowledge as 
to methods is so frequently shown as to be 
truly gratifying. That this interest is real, 
and not so superficial as it might seem, the 
experience of every medical man abundant- 
ly proves. Although ‘‘ malaria” and *‘bil- 
iousness” still hold a wide-spread popular 
sway, all headaches, vertigos, and other 
slight and temporary or intractable ail- 
ments are not now sv readily attributed to 
their influence as formerly. The necessity 
of an abundant supply of fresh, and a prop- 
er disposal of vitiated air has become more 
universally appreciated than ever before, and 
eutside sources of atmospheric contamina- 
tion are being more carefully looked after. 
How many cases of obstinate neuralgia, in- 
digestion and more serious diseases result 
from daily confinement during business 
hours, in the gas-lighted and usually ill-ven- 
tilated interior offices so common in our 
crowded commercial quarters, cannot per- 
haps be readily computed. Now-a-days, a 
patient seeking medical advice, does not fail 
to mention these hygienic defects, if they ex- 
ist, or toadmit them when questioned. This 
knowledge of the necessity of an unpolluted 
atmosphere is still more marked in the do- 
mestic management, and the promptness 
with which a leaking gas pipe is attended to 
is only surpassed by the alacrity with which 
the plumber is sent for on the slightest sus- 
picion of an escape of sewer-gas. 





her knees, the faith that can remove mount- 


That the highest degree of good health is 
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not compatible with defective sanitary oon | 
ditions is now a statement which requires no 
argument; and that good air, good light and 
cheerful surroundings are necessary to the| 
proper welfare of mankind is of course) 
equally positive. | 

The improvements in methods of artificial | 
lighting, which began nearly a century ago| 
in the discovery that carburetted hydrogen | 
gas could be utilized as an illuminant, have | 
been of almost incalculable benefit, both as) 
to conyenience of use and quality of light 
supplied ; but they have also served, like | 
most other mere improvements upon faulty | 
systems, to more distinctly emphasize the | 
defects of the thing improved. For, 
after all, the gas flame is the result of the| 
same chemic:l action as that of the knot of | 
‘« fat pine,” the tallow-dip, or the oil lamp, | 
viz: the rapid oxidation of a carbonaceous | 
body. In each case the source of light is the | 
flame, and its construction is always identi- | 
cal, ¢. ¢., the central portion of unburnt| 
gases ; the next envelope of partially burned | 
and very dense gaseous particles heated to| 
incandescence; and finally, the outer cone of | 
completely burned gas. Inconsidering, then, 
light as resulting directly from this process of | 
combustion, we may safely confine our at-| 
tention to the gas flame as representing this | 
system of illumination in its highest degree | 
of perfection. 

The first question to demand attention | 
must be the dangers attending the enly ap-| 
parently available method of a general and | 
proper supply—the dangers of leakage either | 
from street mains or from distributing pipes. 
That either coal gas or ‘‘ water gas” is ex- 
tremely poisonous when inhaled in large | 
quantities needs only reference to the large 
number of deaths annually reported—result- | 
ing either from carelessness, accident or de- | 
sign—to demonstrate. But as these causes | 
can scarcely be considered in discussing the 
actual hygiene of gas supply, except to prove | 
the reality of the dangers always present, 
and to show the character of the pathological | 
changes discovered after death, bare mention | 
of them will suffice. An appreciation of the | 
deleterious effects of prolonged breathing of 
an atmosphere containing small or almost| 
imperceptible quantities of gas requires some 
knowledge of its composition. Good coal 
gas, fairly purified, consists chiefly (Wood 
and Parkes) of hydrogen (40-50 per cent. );) 
marsh gas—light carburetted hydrogen — (30- | 
40 per cent.); carbonic oxide (414-71¢ per | 
cent.); olefiant gas—ethylene—and other hy- 
dro-carbons (4-8 per cent.), and a slight ad-| 
mixture of the sulphur compounds, carbonic | 
acidandair. The illuminating quality of this | 
composition lies mainly in the olefiant gas; | 
the other constituents burning without light, | 
and serving thus as diluents and heat con- | 
ductors. In the manufacture of the so-called | 
“‘water gas,” the first product is a mixture of | 
hydrogen and carbonic acid—carbonic diox- 
ide. The latter shortly loses haif its oxygen, | 
and becomes the carbonic oxide. ‘I hese gases, 
burning without light, are also diluents to the | 
extent of about 90 per cent., and require, to| 
be useful as an illuminant, the addition of 
about 10 per cent. of petroleam—or naphtha | 
gas. This mixture contains from 30 to 40 
per cent. of carbonic oxide—a gas exceed-| 
ingly dangerous to life; the more so as it/| 
soon becomes odorless from the ready absorp- | 
tion of the accompanying gas«s by carpets, | 
woods, earth, etc. 

How dangerous a leakage of this gas may | 
prove can readily be estimated when it 1s| 
known that less than 4 per cent. in the at- 
mosphere cannot be breathed for any length 
of time without producing in most persons 
the characteristic symptoms of this form of | 
poisoning--a sensation of oppression and tight- 
ness in the head, giddiness, palpitation of the 
heart, loss of appetite, and general prostration 
of strength. Pushed to an extreme degree, the 
patient soon becomes unconscious, and if not 
relieved dies from the narcotic effect of the 
poison. After death an examination reveals 
the various causes of the symptoms before 
death. First is found more or less generally 
marked venous congestion, but particularly 
noticeable in the brain and nervous centers, 
the heart and lungs. This condition is to a 
great extent due to paralysis of the vaso- 











motor system of nerves, which is found in 
all cases of narcotic poisoning. In the case 
of carbonic acid poisoning, the blood is found 
to be dark and fluid from imperfect oxida- 
tion and the complete reduction of the 
hemoglobin. While, with the same evi- 
dences of involvement of the nerve centers, 
the changes produced in the blood itself by 
the carbonic oxide poisoning are widely dif- 
ferent. The carbonic oxide displaces the 
oxygen in the blood, and paralyzes (Bernard) 
the oxygen carrying-power of the blood cor- 
puscles, and forms a new and very stable 
compound with the hemoglobin, which can- 
not be readily broken up This new chemi- 
cal compound gives the blood and congested 
partsa bright cherry-red color, and frequently 
gives to the features the ruddy hue so often 
mistaken for a sign of remaining vitality. 
Having thus considered the dangerous 
effect produced by inhaling the gas itself, 
let us now take up the question of its com- 
bustion, keeping in mind its chemical con- 
stitution as given above. The oxidation of 
all carbonaceous bodies is attended with the 
absorption of oxygen from the surrounding 
air, and the giving off of a new oxide, the 
carbonic acid gas. This proce+sisconstantly 
going on in the human body, and the earliest 
intelligent efforts at ventilation were directed 
to giving a constantly fresh supply of oxygen 
and the proper disposal of the carbonic acid 
and the air vitiated by exhalations from the 
body. R. A. Smith (Air and Rain), found 
that one person sitting for one hour and 
forty minutes in a closed chamber containing 
170 cubic feet of air, gave off by exhalation, 
one per cent. in carbonic acid, of the entire 
atmosphere of the room, and one gas burner 
in operation gives off an amount several 
times greater than does one man. When 
perfect combustion occurs there can be no 
production of the carbonic oxide in the pro- 
cess There are other sources, however, of 
contamination in the oxidation of other than 
the carbonaceous constituents of gas. Sul- 
phur aad its gaseous compounds are almost 
unavoidable impurities. As much as 60 grains 
of sulphur have been discovered by Parkes 
in 100 cubic feet of coal gas, while the Eng- 
lish Parliamentary limit is 20 grains. The 
burning of 30 grains of sulphur to every 100 
cubic feet of gas gives rise to about 90 grains 
of sulphuric acid, which set free in a room 
by any process, cannot fail to have a highly 
deleterious influence, not only upon individ- 
uals exposed to it, but also upon textile 
fabrics and leather. This was noticed espe- 
cially several years ago in the large public 
libraries of London; the covers of books 
being destroyed by the sulphuric acid of the 
burning gas. The amount of this acid was 
so great that it could be tasted by applying 
the exposed portions of the books to the 
tongue (E. 8. Wood). Especial efforts have 
been made by. sanitarians and inventors to 
provide for the escape or destruction of 
these noxious products of combustion, by 
means of different systems of ventilating 
pipes and other appliances placed directly 
upon the burners ; but the apparatus for this 
purpose must necessarily be so cumbrous, 
that so far they have been found impractica- 
ble for small consumers, and have had only 
limited employment where large quanti- 
ties of gas are used, as in hospitals, &c. 
Witb this knowledge of the sources of con- 
tamination of the air attendant upon the use 
of gas as a general illuminant, together with 
the difficulties of constant purification and 
supply of fresh oxygen, the inevitable con- 
clusion must be that light obtained from 
combustion is incompatible with the laws or 
requirements of good general hygiene as 
given above. As to special hygiene, or 
rather the proper care and protection of 
special organs and functions, much may be 
said. As above stated, the first effect of the 
products of oxidation is upon the nerve- 
centers, giving rise to giddiness, headache, 
and general malaise ; in other words, their 
narcotic effect. Before chemical changes 
take place in the blood itself—except those 
owing to the displacement of oxygen—the 
veins dilate, as we have seen from paralysis 
the vaso-motor centers, and the result is con- 
gestion—more especially during earlier 
stages—of the brain. This condition, if pro- 





longed, might easily give rise to a more or 
less marked hyperaemia and, if the subject 
is debilitated, to hypostatic congestion and a 
sort of mechanical dropsy when the blood 
becomes more fluid and disorganized. The 
lungs, too, deprived of their accustomed 
aud necessary stimulus, diminish in tone and 
strength and are more prone to disease, and 
here also the same results of partial paralysis 
of vaso-motor nerve force exhibit themselves 
with the same attendant evils. What must 
be the result of prolonged or frequently re- 
peated venous congestions and hyperaemias? 
As to the lungs, this question is answered 
in every common school text-book on physi- 
ology. What upon an organ so sensitive to 
fluctuations in circulation as is the brain? 
Other organs, as the hver, spleen and kid- 
neys, readily show the effects of similar con- 
ditions from various causes, in their frequent 
hypertrophic and atrophic disease states. 
Has it ever been claimed or proved that the 
brain is a less sensitive organ than these ? 
Certainly the nerve-centers are the first to be 
overcome in acute carbonic acid and car- 
bonic oxide poisoning, but to what extent 
they are affected by prolonged or frequently 
repeated milder exposure, is a question de- 
manding further investigation. The alarm- 
ing increase in comparatively recent years, 
of all forms of mental and nervous diseases, 
cannot, of course, be properly attributed to 
any one special cause, where so many might 
be and have been named, but surely there 
can be no denixl of the statement that any 
one of the numerous unhygienic conditions 
of our modern high-pressure civilization 
must act as an important factor. Other 
faulty hygienic and sanitary elements of a 
rapidly increasing population are being 
eliminated as rapidly as improvements are 
discovered, and for years scientists and in- 
ventors, recognizing the defects of the entire 
system of artificial lighting by means of an 
exposed flume, have been endeavoring to 
find a practicable substitute. Success has at 
last been attained and, with certain im- 
provements as to practical distribution and 
supply, bids fair to become perfect at no 
distant day. 

The requirements demanded of a perfect 
artificial illuminant, are brilliancy, absolute 
steadiness under use, a minimum amount of 
heat evolved, and one other to be mentioned 
later under visual hygiene. The incandescent 
electric light supplies these demands, and is 
free from all the objectionable features above 
noted in the flame-lizht, when used for in- 
terior illumination ; the carbon filament 
being in a vacuum can give off no fumes or 
deleterious gases, or produce any rearrange- 
ment of chemical elements. The amount of 
heat is scarcely perceptible. According to 
figures published by Nature, a 100 candle- 
power incandescent lamp gives off from 290 
to 536 heat-units, while an Argand gas- 
burner, the next coolest light, gives off 
4,860, and a flat-wick petro!eum lamp 7,200 
heat units. 

For purposes of exterior lighting, the 
electric arc furnishes a highly satisfactory 
and vastly improved substitute for all pre- 
vious methods. In considering light itself, 
obtained by artificial means, as a hygienic 
factor, it will be necessary to take up the 
question of its effect upon the eyes, which 
question could not properly be discussed 
while considering the effects of the noxious 
gases upon other special organs. In all 
efforts to obtain results artificially, that shall 
meet natural demands, it is well to remem- 
ber the well-worn aphorism that the nearest 
approach to nature constitutes the highest 
degree of art. The naturalness of the light 
furnished by the electrical current can be, 
and has been already, much improved by 
adhering more closely to natural methods. 
The complaints most frequently heard of 
the electric light, have been on account of 
the glare and the intense shadows produced 
by a powerful lamp. Both objections may 
be overcome by breaking the directness of the 
rays by means of proper globes, shades and 
screens; the phenomena of natural refraction 
may thus be artificially secured and the pro- 
per diffusion that isso necessary to the health 
and comfort of the eye. 

Given then, the incandescent electric light, 





brilliant, steady and diffused, we have an 
illuminant conforming almost perfectly to 
the laws of ocular hygiene, giving the same 
sense of restful comfort to the eye in use ; 
permitting the choice of colors given by per- 
fect day light, and giving a spectrum whose 
quantitative distribution of the necessary 
light-tints makes an exceedingly close imita- 
tion of nature. 

The close reader or writer does not choose 
gas light for steady or prolonged work, 
knowing by experience the consequences 
he must suffer from such a strain. The 
hight does not meet the requirements of the 
eye for visual purposes. Its bad color and 
unsteadiness are so completely opposed to 
what the eye is accustomed to and demands 
from natural sources of light, that all its 
functions become overtaxed, and absolute 
rest becomes necessary in order to avoid per- 
manent injury. The statement has been 
made by good authority that the intricacies 
of the German alphabetical characters are to 
blame for the very frequent hereditary vis- 
ual difficulties of that myopic nation ; that 
these congenital ocular defects have been 
produced through generations of such over- 
taxation of the eye. Certain it is, that a hy- 
permetropic eye does become myopic from 
prolonged and excessive use in poor light, 
through the effect produced upon the deli- 
cate accommodation and ciliary muscles ; 
and also that both conditions are hereditary. 
With these facts and considerations in view, 
it would not require a great imaginative 
power to suppose that a perfeet eye could 
become deformed to a certain extent as well 
as weakened or otherwise injured by long- 
continued abuse. At any rate, whether the 
congenital ocular defects that are so common 
with us, really do depeud upon the bad 
hygiene of the poor quality of artificial light 
supplied to our ancestors, will require at least 
a generation or more of improved illumina- 
tion to determine. 

It is not difficult to foretell something of 
the immediate possibilities of the electric 
light, but the boldest can scarcely imagine the 
extent of the reyolution which will be 
brought about by its means in all depart- 
ments of life. Aside from any considera- 
tion of the improvements in the arts, the 
various applications of the refinements of 
civilization or even improved scientific theo- 
ries, this subject opens up a grand field for 
the speculative moral philosopher. If it 
true, as this optimist will assure you, that 
the real standard cf morality has been ele- 
vated in the same degree that the improve- 
ments in civilization have ministered most to 
the alleviation of humanity at large, he will 
find that all the efforts at a satisfactory solu- 
tion of that great problem—the differentia- 
tion of energy—will not furnish him a more 
potent or all-pervading influence in promot- 
ing good moral hygiene than this, the elec- 
tric light. 


is 
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Howard Oil Mills Lit Up with One Hun- 
dred Maxim Incandescent Electric 
Lights. 





Houston has once more scored a success in 
the fact that she has again outstripped her 
rival cities in the establishment of the first 
incandescent plant ever put into successful 
and practical operation in the State of 
Texas. 

Hearing that the Howard Oil Mills Com- 
pany had put in 100 of these novel and beau- 
tiful lights, a reporter, in company with Mr. 
E. Raphael, President of the Houston Elec- 
tric Light and Power Company, and a party 
of friends, drove out to the mills to witness 
the operation of turning on the lights. 

Arrived at the mills, they were introduced 
to Mr. A. W. Westerfield, who was sent out 
from New York to put up the machine, 
wires and lamps, and who conducted the 
party through the mills and pointed out the 
arrangements of the lamps, wires, cut-offs, 
etc. 

The entire establishment was lit up with 
the incandescent lights by this time and 
every department was at work as though it 
were daylight instead of night. The first 
place visited was the engine-roem, where the 
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ELECTRIC DYNAMO " 


was situated, firmly bolted to the floor. This 
machine, which furnishes electricity for the 
100 lights, runs at a speed of 1,000 revolu- 
tions a minute, and is belted to the main 
shaft and driven by the large Porter-Allen 
engine, which supplies the power for the en- 
tire machinery of the oil mills. From the 
dynamo the main wires are led into the dif- 
ferent departments, branching off to the va- 
rious lamps, and after traversing the entire 
area of the buildings and sheds the circuit 
returns by other wires back again into the 
machine. The 


INCANDESCENT LAMPS 


are suspended from the ceiling and walls, 
where they are needed, and the little globe 
of glass within which the tiny film of carbon 
is inclosed, glows with a soft, white incan- 
descent beat, shedding a mild, cffulgent light 
of about fifteen candle power. The light is 
soft to the eyes, ond perfectly steady, and, 
notwithstanding the fact that the press-room 
vibrates with the heavy clanking of the ma- 
chinery, yet the lights are not affected there- 
The reporter was told that the life of 
these little lamps, apparently so fragile and 
delicate, was of remarkable strength and 
durability, and have an average lifetime of 
2,000 hours. When the lamp is exhausted a 
van be inserted in its place by a 
simple spring in a few seconds. One of the 
most practical arrangements to these little 
lamps isa clock, hke those on an ordinary 
whereby the light is turned on or off 
instantly. They require no matches to light 
them, and this fact, insuring absolute safety 
from fire, makes them peculiarly valuable in 
mil's and industrial factories. 

Being inclosed in up air-tight glass globe 
no substance can take fire from these lights ; 
neither do sudden gusts of wind or currents 
of air affect them in the least. The reporter 
watched some of these lights, which were lo- 
cated outdoors, aud although it was a misty 
night, with a strong easterly wind blowing, 
the little incandescent lights glowed as calm- 
ly as though they were situated in a parlor. 
The lights at the mills are distributed as fol- 


lows : 


by. 


new one 


gas jet, 


aes 5 lights 
20 lights 
15 lights 
15 lights 
35 <stoial Cinsascla 6 ealaige. | 

5 lights 
12 lights 


Superintendent’s office....... 
Seed shed... 
Engine-room and meal 
Oil press-room 
Refinery....... 
Boiler-house....... 
Lint-room ... 


Total... ...-100 lights 

The reporter retraced his stepsand walked 
back into the room to takea good look at the 
dynamo, once more, and learned that the 
and lamps were contracted for by 


seer 


machine 


Mr. T. R. Chancey, General Manager of the 
Howard Oil Mills, and furnished by tie 
Houston Electric Light Company. The 


lizht is known as the Maxim Incandescent 
Light, manufactured by the United States 
Electric Lighting Company of New York, 
whose patents are controlled in Southeru 
Texas by our local company here. The 
work of putting up the machine, running 
the wires, and erecting the lamps was begun 
by Mr. Westerfield, the electrician, on No- 
vember 21. This is remarkably quick time, 
for so large a contract, and reflects credit on 
the energy and perseverance of Mr. Wester- 
field. 

In regard to the dynamo tbe reporter 
learned that it was automatic in its working, 
and that although a hundred lights were 
burning they could all be extinguished but 
one, and the current of electricity would au- 
tomatically decrease its strength, so as to 
furnish only current enough to run the one 
light. 

Not only that, but the power required to 
run the dynamo is also decreased in propor- 
tion as the lights are diminished. This is 
considered a very valuable feature in the 
machine. 

As the reporter took his leave and glanced 
back at the buildings, through the windows 
of which the numerous lights danced and 
twinkled, he could not help but think what 
a grand discovery science had made in the 











perfection of the incandescent light.— 7eras 
Nevrs. 





Book Reviews. 


TEXT-BOOK OF INORGANIC CHEMISTRY. 
By Professor Victor von Richter, University of 
Breslau. Authorized Translation of third Ger- 
man Edition. Edgar F. Smith, A.M., Ph.D. Phila- 
delphia. P. Blakiston, Sun & Co., Publishers. 
Suidas, in his lexicon (A. p. 1100) defines 
chemistry as the making of gold and silve 
Libarius, in 1595, as the art of making chem- 
ical preparations, and of extracting the pure 
essences in a separate form from mixtures; 
Lemery, in 1675, as the art which treats of 
separating the different substances which oc- 
cur in mixtures; Bergman, in the latter part 
of the eighteenth century, as the 
which investigates the components of bodies 
in regard to their nature, their properties, 
and the manner in which they are combined ; 
Macquer, at about the same time, as the 
science which makes known to us the nature 
and properties of all bodies by composing 
and decomposing them. To the last two 
definitions, which express quite fully the 
ideas of chemists of the present day, may be 
added that of Berzelius: ‘‘ Nature is com- 
posed of certain elementary bodies or ele- 
ments. The knowledge of these 
their mutual combinations, of the forces by | 
which these combinations are brought about, 
and of the laws in accordance with which 
these forces act, constitutes chemistry.”’ 

In the volume before Professor 
Richter, apparently with this idea of Berzelius 
before him, keeps before the student continu- 
ally, not only the character 
their combinations, but also the laws which 
govern them. 

In presenting his subject, the author has 
been careful to bring out prominently the re- 
lations existing between fact and theory. 
These, as is well known, are in most text 
books upon inorganic chemistry, considered 
apart, as if they have but little in common 
The results attained by the latter method are 
generally unsatisfactory. With much care 
and dexterity he describes experiments with 
a view of drawing conclusions from them 
and proving the intimate connection between 
their results and the theories based upon 
them. This is, we think, much to: be pre- 
ferred to their separate study, especially when 
they are treated in widely-removed sections 
or chapters of the same book. 

The Periodic System of the Elements, as 
announced by Mendelejeff and Lothar Meyer, 
is somewhat different in the manner of de- 
velopment and presentation from that ap- 
pearing in former editions of the same work. 
This, we are informed, has been done in 
order to give more prominence to and make 
more general the interesting relations dis- 
closed by it. This system, if carefully ex- 
amined, will be found to have much to com- | 
mend it. New relations and facts are con- 
stantly appearing. The thermo-chemical 
phenomena, here introduced, is a new feature 
presented in the individual groups of the ele- 
ments, and in separate chapters, together with 
the chemical affinity, relations, and the law 
of periodicity. ‘‘ Hereby,” we are told, 
‘more importance is attributed to the prin- 
ciple of the greatest heat development than 
at present appears to belong to it, because it 
was desired, from didactic considerations, by 
the explanation of the few anomalies, to 
afford the student the incentive and oppor- 
tunity of deductively obtaining the majority 
of facts from the thermal numbers, on the 
basis of a simple principle.” 

One of the many chapters in Prof. von 
Richter’s book, which will be found espe- 
cially attractive to electricians, is that upon 
the principle of the Conservation of Energy. 
Chemical energy he says, underlie 
and influence all material phenomena ; the 
final cause of phenomena we term force, ac 
cepting for the various sorts of phenomena 
a variety of forces. Some of these are at- 
traction and repulsion, light, heat, electricity, 
cohesion, chemical affinity, and others. 
These names, however, only represent kinds 
of phenomens, without explaining their true 
nature. The positive knowledge we possess 
of the nature of some forces is that they 
consist of modes of motion. Thus the 
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phenomena of light are explained by th the vi- | | 


brations of ethereal particles which penetrate 
all substances; and those of heat are de- 


pendent upon the motions of the smallest | 


particles of matter. Accurate physical in- 
vestigations have established that the differ- 
ent forces or causes of motion can never be 
destroyed but merely changed from one kind 
to another. 
one variety pass into those of another. For 
example, says Prof. von Richter, a dis- 
charged bullet is heated by coming in con- 
tact with any obstruction in its course ; the 
visible motion of the entire mass in this in- 
stance is transformed into the invisible 
motions of the smallest particles, and ap- 
pears as heat. The heat motions can, on the 
other hand, be again changed into mechani- 
cal force (molecular motion) or into light, 
magnetism, or electricity. 

In all these transformations, of the differ- 
ent forces into each other, the author says, 
there are observed a perfect equivalence of 
their quantity ; if a mechanical force can 
produce a certain degree of heat, so can, 
vice versa, the latter perform the same me- 
chanical work (the mechanical equivalent of 
heat, light, elec'ricity). Upon this equiva- 


| lence of force rests the principle of the con- 


of | 








servation of energy, according to which the 
various forces motions of matter can 
neither be annihilated nor produced anew. 
This principle, which, in the estimation of 
the author, forms one of the most important 
corner stones of natural science, was first 
defined, by the speculative observations of 
Dr. J. R. Mayer, of Heilbroun, in 1842, and 
since then has been repeatedly confirmed ex- 
perimentally. 

‘*The most recent 
has led to the negation of the objective ex- 
istence of all the abstract physical forces. 
Not considering the phenomena of elec- 
tricity and those of chemical affinity—the 
reduction of which two forms of motion is 
clearly foreseen, and not to be doubted—the | 
only remaining, as yet, enigmatical force is | 
that of attraction or gravity. To affirm the 
existence of gravity is nothing more than to} 
give expression to the fact that bodies in| 
space tend to approach each other. The 
supposition that the active cause of gravity | 
existed within the bodies themselves was 
long ago discarded by Newton as ‘absurdum’ ; 
itis merely a mathematical fiction. 


or 


advance in physics 


The 
action of a body in a place where it does not 
exist without the aid of a medium is incon- 
ceivable. The transference of the gravita- 
tion into material bodies further contradicts 
the principle of conservation of energy, as 
gravity is neither transferred nor exhausted 
—be it through the approach of bodies, 
whereby the force always increases ; be it by 
planet movement, in which the centrifugal 
component is constantly overcome. There- 
fore, the active cause of gravity is not to be 
sought after in bodies themselves, but with- 
out them, and indeed in a substantial | 
medium—ether, without the acceptance of 
which natural investigation cannot pro-| 
ceed. 

If we desire to make a prelimiuary pres- 
entation upon these relations, the following 
would be the simplest and most probable : | J 
Space is filled by the smallest possible ma- | 


terial particles, but as they are all alike, they | 


do not possess gravity and are found in con- 
stant transferable motion—ether substance. 
By the congress of the smallest ether parti- 
cles to mass aggregates arise the chemical 
elementary atoms, which constitute ma- 
terial bodies—substance or matter. If now, 
in addition to this one mass-aggregate a 
second appear in space, an effort to approach 
each other, produced by the action (collision) 
of the disturbed ether surrounding them, 
will appear ; they possess gravity. By these 
suppositions the obscure ideas upon poten- 
tial energy and energy of place are removed. 
A clearer and more thoroughly distinct pres- 
entation and conformation of these repre- 
sentations and especially upoa the nature of 
forces, may be found in the works of A. 
Secchi. 

In the chemical union of bodies, says 
Prof. von Richter, heat is almost invariably 
disengaged; and, as it is a variety of motion, 
and as motion of one kind can only be de- 


The movements or vibrations of | 


rived from another we must conclude that 
| bodies acting chemically, especially the ele- 
| ments, do possess a peculiar kind of motion 
|which in chemical union, is partially con- 
| verted into heat motion (also into light and 
|electricity). This special motion of matter 
is designated chemical energy or chemical 
| tension ; and in the chemical,decomposition 
of a compound body into its constituents, 
|continues Prof. Richter, heat is absorbed, 
disappears as such, and is transformed into 
chemical energy. Thus, for instance, in the 
union of one kilogram of hydrogen with 
eight kilograms of oxygen, a quantity of 
heat is liberated which can perform a me- 
chanical work equal to 34,462 x 423.5=14,- 
629,000 kilos ; in the decomposition, on the 
other hand, of nine kilos of water into 


hydrogen and oxygen, the same force or 
quantity of heat is necessary ; therefore, in 


the liberated hydrogen and oxygen, the same 
quantity of force or motion must be con- 
tinued in the form of chemical energy. 
——~poe—_—_—— 
The Electrical Review, 


In this ‘electrical age” every man who 
wants to be apace with the times must keep 
himself posted with the electrical work of 
the day. While ke cannot be expected to be 
a thorough electrician himself, yet it is his 
privilege to be fully posted as to the wonder- 
ful progress that is being made in the practi- 
cal application of electricity. The way to 
do this is to regularly read a journal entirely 
devoted to this subject. ‘The paper that has 
won for itself distinction among the electri- 
cians of America and Europe is the Exsc- 
TRICAL Review, published weekly at New 
York city. for $3.00 per annum. It isa 
paper that should interest every intelligent 
[stent Telephone, York, Pa 
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Illumination of Boilers. 





| scl 
| The lighting up of the interior of steam 
Seni was long ago suggested. It has 
lately been carried into practical operation 
| by the Patent Steam Boiler Company, Lon- 
| don. They arrange lights within the boiler 
F in such a way that the cascades, currents and 
| mini ature whirlpools of the water may be 
| clearly observed. It is believed that useful 
information will be derived from the observ- 
ations touching the cause of priming, the 
best modes of separating steam from the 
water, etc. 


The Standard Electrical Company of Cin- 
cinnati, we notice, are doing a booming busi- 
ness on their bells; especially since they in- 
troduced the new gear-wheel. They are 
running full capacity, night and day, since 
the telephone convention, and are way be- 
hind their orders. : 





ee 
Kempe’s Electrical Testing is just now out 
|of print, but will be ready in the course of 
| Sixty days. 

| 

| = 

Telephone Stock Quotations. 
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rican Bell Telephone Company..... 
| Central New York Telephone and Tele- 

graph Company 
| Empire State Tele phone and Telegraph 











RED a Giada pon veeesiaeecmuscicks 205 
Hudson River Telephone and Telegraph 
SRE nis ccusmaeoens seeds dentine - 105 
New York and New meen Telephone 
Compaby...... socccccee » SE 
Mexican elephone C ‘company. a mit tied 33 
New York and Pennsylvania Telephone 
CI incense ( scbeshe wegeghecede 67 
Southern Bell Telephone and Telegraph 
are eee eer .---130 
| Tropical Telephone C ompany. pana ies aes 24 
Central Union Telephone C ee: SP: 100 
Iowa Union pie Oe 
Missouri and Kansas Telephone RD 92 
United Telephone Company (Kansas and 
ap, ER ae Ca ee 89 
Bell Telephone C ompany, of Missouri. . .165 
Wiscunsin Telephone Company.........125 
Cumberland Telephone C ompany.. 100 
Great Southern Telephone Company... . 100 
Michigan Telephone Comp: —-s wits . 105 
Chicago Telephone Company. eee 
Erie Telephone Company.......... eco a 
Union Telephone Company.............100 
= New England elephone Com- 
vg | 
New ngland Telephone Company. cee’ ae 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING DECEM- 
BER 26, 1883. 





290,689 Electro-magnetic car-brake; Richard 
Kampfe, Brooklyn, N. Y. 

290,709 Break-key attachment for magneto-elec- 
tric generators; James S. Ross, Nashville, Tenn., 
assignor of one-half to William Nichols, Boston, 
Mass. 

290,730 Switching apparatus for telephone lines ; 
Jacques Victor Michel Bartelous, Brussels, Belgium. 

290,732 Electric circuit cut-off ; A. Livingston Bo- 
gart, Jamaica, N. Y. 

290,752 Telegraph pole ; Benjamin A. Davis, Ches- 
terfield county, Va. 

290,753 Electrical conductor ; Patrick B. Delany, 
New York, N. Y. 

290,769 Telegraph and telephone wire ; Gorham 
Gray, Boston, Mass. 

290,835 Carbon; Walter C. Beckwith, Allegheny, 
Pa. 

290,844 Electric conductor for fire-hose ; Charles 
M. Bowman, Lebanon, Pa. 

290,845 Electric switchboard; Henry W. Breck- 
enridge, Providence, R. I., assignor by mesne as- 
signments to the Rhode Island Telephone and Elec- 
tric Company, same place. 

290,853 Electrical conductor; Henry F. Camp- 
bell, Concord, N. H. 

290,854 Electrical cable; 
Concord, N. H 

290,873 System of electrical generation and dis- 
tribution: Moses G. Farmer, Newport, R. I. 


Henry F. Campbell, 


290,881 Submarine electric conductor ; J. Burrows 
Hyde, New York, N. Y. 

290,894 Electric clock-setting mechanism ; Jawes 
Frederick Kettell, Worcester, Mass. 

290,898 Telephonic repeating circuit ; Thomas D. 
Lockwood, Malden, Mass. 

290,922 Insulator for electrical conductors ; Frank 
L. Pope, Elmora, N. J. 

290,941 Electrode for electric batteries; Eli T. 
Starr, Philadelphia, Pa., assignor of one-half to H. 
M Lewis and James W. White, both of same place, 
and William J. Peyton, Washington, D. C. 

290,942 Electrode for electric batteries; Eli T. 
Starr, Philadelphia, Pa., assignor of one-half to 
William J. Peyton, Washington, D.C., and H. M. 
Lewis and James W. White, Philadelphia, Pa. 

290,948 Secondary battery -lectrodes; Eli T. 
Starr, Philadelphia, Pa.. assignor of one half to 
William J. Peyton, Washington, D.C., and H. M. 
Lewis and James W. White, Philadelphia, Pa. 

290,971 Electrical conductor ; Henry F. Campbell, 
Concord, N. H. 

290,978 Telephone; Daniel Drawbaugh, Eberly’s 
Mills, Pa. 

290,979 Telephone; Daniel Drawbaugh, Eberly’s 
Mill’s, Pa. 

290,980 Telephone transmitter; 
baugh, Eberly’s Mills, Pa. 


Daniel Draw- 


>_> 


BUSINESS NOTICE. 





The New (1884) Edition, Berly’s Univer- 
sal Electrical Directory, to issue in Jaduary. 
Price $3.00, will be thoroughly revised, 
greatly enlarged, and many new features 
added to enhance its value. Orders received 


by us until January first at $2.60 cash. 
(Book to be post-paid and Registered.) Af- 
ter issue of Directory, full price will be 
charged. Send for Illustrated Descriptive 
Circular. Cumming & Brinkerhoff, 219 E. 
18th St., New York City. 


ee 


Wantev.—A good industrious telephone 
man to solicit and construct private lines, 
who can speak Spanish No other need 
apply. Address ‘‘ Spanish,” this office. 
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DURING THE OIVIL WAR. 


BY WILLIAM R. PLUM, LL.B. 


Two Volumes, Cloth, Illustrated, $5.00 


DELANO & COMPANY, Publishers, 





No. 23 PARK ROW, 
P. O. Box 3329. NEW YORK. 
JUST OUT. 





RLECTRICITY 


In Theory and Practice, 


Or the Elements of Electrica! Engineering 


BY 


Lieut. BRADLEY A. FISKE, U.S.N. 
PRICE $2.50. 


8vo,. Cloth, 180 Illustrations, 
Copies sent postpaid by mail, on receipt of price. 


D. VAN NOSTRAND, Publisher. 


23 Murray and 27 Warren 8S reets, NEW YORK. 





Complete Catalogue of Electrical Books will be sent to 
any address on application. 


PAINE & LADD, 


ALBERT E. PAINE, Late Commissioner of 
Patents. STORY B. LADD. 
Attorneys in Patent Causes 
And Solicitors of Patents, 
WASHINGTON, D.C. 








T7TvosT PYPUBLIsSEED. 
Fully Illustrated, Price, $3.00, 


PHILIP REIS: 


Inventor of the Telephone, 


A Biographical Sketch, with documentary testi- 
mony, translations of the a of the 
Inventor and contemporary publications. By 
SILVANUS P. THOMPSON. 


Catalogue of Electrical Books free on application. 


E. & F. N. SPON, 


88 MURRAY STREET, NEW YORK. 


LYNCH & BANTA, 
98 Washington St., Chicago. 


Telephone Stocks 


Bought and Sold on Comm'ssion, 








LOCKWOOD 


NEW TELEGRAPH SOUNDER 


$2.00. 


Price by Mail prepaid 


simplest instrument in the market. € ¢ 
est, and is endorsed by the best electricians 
wound for 


‘m your order. Address all communications 


= PR FO 


20 to 100 miles, working capacity, at above price. 


& FOSTER’S 


AND KEY. 


Ri), 





predeid jou ssoudxy f 


better Work than the “‘ Morse.” Works longer distances with less battery. The 
ee The easiest manipulated and by far the best and cheap- 


America. All instruments 


and operators in 
Name the capacity required 


to 


LOCKWOOD & FOSTER, 21 Park Row, N. Y. 





NOW READY. 





Electrical 








Measurement, 








The Galvanometer and 
lts Uses. 

















BY T. D. ‘LockwooD. 


144 pages, handsomely bound, large clear 
type, and fully Illustrated with diagrams ot 
connections, engravings of apparatus, 
etc. Price, $1.50. Sent by mail, 
Postpaid, to any Address upon 
receipt of price. 





Every Teiegraph Office Manager, 
or Telegraph Operator, every Tele- 
phone Central or District Telegraph 
Manager, every Student of Electrical 
Science, every person having charge 
of Electric Light Plant, or other Elec- 
tricai Arrangements and Apparatus, 
and every person who takes an inter- 
estin Electrical Matters of any kind, 
should read 


T. D. LOCKWOOD’S 


"Flectrical Measurement = Galvanometer," 


It is the only book which EXPLAINS in PLAIN ENG- 
LISH and without algebraic formulae all about Electric 
Measurement and the Use of Galvanometers, besides 
giving fully detailed and illustrated description of 


GALVANOMETERS & RHEOSTATS, 


with all diagrams of connections required in using them, 
and the plain and simple reason why for everything. 

In this remarkable book the whole subject of Electrical 
Measurement is made so clear and plain that ANY ONE 
can easily understand every explanation, and can practi- 
cally make electrical measurements without difficulty, and 
especially without “doing” sums in algebra. 





PUBLISHED BY 


J. K. BUNNELL & CO. 


112 Liberty Street, New York, 
TO WHOM ALL ORDERS SHOULD BE SENT. 





BINDERS 


— FOR THE—— 


ELECTRICAL = RLVIZW, 





We are now prepared to furnish for 
the convenience of subscribers to the 


REVIE A. 








Or for any other Electrical Journal published | 


in this C untry, 


one of the latest improved self-binders. 
The binders are of the exact size of the 
paper, and each issue, as received, can 
be filed in it without trouble. When 
the volume is complete at the end of 
the year, itcan be permanently fastened 
in a moment, making in appearance a 
volume almost as durable as one spe- 
cially bound. The binder will be sent, 
postage prepaid, to any part of the 
United States, on receipt of $1.00. 
Address, 


DELANO & COMPANY, 


P. 0, BOX, 3329, 23 Park Row, New York. 


SMITHS 
MANUAL 
TELEGRAPAY 


SEVENTEENTH EDITION. 


New and Revised. Just Issued by 


L.G.TILLOTSON & CO. 


PUBLISHERS AND SOLE PROPRIETORS. 
Copy sent to any address, postpaid, on re- 
ceipt of 30 cents, or fifteen 2 cent 
postage stamps. 

Besides full instructions in the Art of Tele- 
graphy, this Book Contains One Hundred and 
Seventy-five Pages of all of the latest and best 
Telegraph and Electrical Instruments, Bat- 
teries and Supplies in Use. 


; Five Pages of Registers. 
Six Pages of are. twenty different 
styles. 
Four Pages of Sounders, twelve 
- different styles. 
Six Pages of Keys, sixteen different 
f styles. 

Eight Pages of Cut-outs, Switches, 
Lightning Arresters and 
Galvanometers. 

Four Pages of Learners’ Instruments, 
Binding - Posts and 
Connectors. 

Nineteen Pages of Electric Call Bells, 
Burglar Alarm and House and 

otel Annunciators, Ma- 
terial tn my and Descriptions. 
Eighteen ages of Batteries, Fifty 
Different Styles. 

Four Pages of Insulators, Nineteen 
Different Styles. 
Twenty-three Pages of Builders’ 
and Repairers’ Tools. 

Ten Pages of Insulated Wires and 
Cables, two hundred dif- 
ferent styles. 

Five Pages of Latest Books on Elec- 
trical Science. 

One Hundred and Fifty Different 
Books. 

Fourteen Pages of Office Supplies. 
Six Pages of Electro-Medical 
Apparatus. 

Four Pages Dynamo and Magneto 

lectric Machines. 
| Six Pages of Experimental Apparatus 
Two Pages of Electrical Toys. 
| Four Pages of Electric Gas Lighting 
Sgpesetes. 
|Seven Pages Electro Plating Appa- 
| ratus, for Gold, Silver and Wic el. 
. Induction Coils, all sizes. 
Leyden Jars and Condensers. 
Geissler Vacuum Tubes. 
Geissler Tube Rotators. 
| Electric Lamps. Galvanic Lamps. 
ny ted Sounders. 
Electric Blasting Superetus. 
| Office Clocks, eleven different styles. 
| Telephone Bells. 
Telephone Batteries. 
|Telephone Switches. 
| Telephone Cords, 
And other Telephone Supplies. 
Office and Main Line Staples. 
Steel, Brass and Plated Message 
Hooks. 
|Carbon Plates and Electric Light 
Carbons. Chemicals and Metals, 
_ Battery Directions. 
Acid Pumps. Line Material. 
Velocipede Hand Cars. 
Soldering Apparatus. 
All Sizes of Platinum Wire. 
Electro and Permanent Magnets. 
Office Wire Cleats, all sizes. 
Rubber Window Tubes, all lengths. 
_ Automatic Signal Boxes. 

Fire Alarm Boxes. Bell Strikers. 
All sizes of the Best Brands of Eng- 
lish and American Galvanized 
Iron and Steel Line Wire. 


L.G.TILLOTSON & CO. 
The Oldest & Largest Railway & Telegraph Supply 
House in America, 


| Manufacturers, Importers and Dealers in every Va- 
riety of Electric Apparatus, 5 & 7 Dey st., N.Y, 
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VIADUCT MANUFACTURING COMPANY 


OF BAZBITIMORE orTy. 


Cras Lighting Company, ‘Works: Relay Station, B. & 0. R. R, | Office: Chamber of Commerce, Room 29 and 31. 














THE ELECTRIC 


MASS This Company, in connection with its present affairs, will continue the business of the late firm of DAVIS & WATTS, to which it has succeeded ; 
a the latter firm having dissolved, and Mr. Augustus G. Davis, its senior member, having assumed its entire assets and liabilities. 

‘ Mr. Davis has transferred to this Company (of which he is President) all interests of whatever nature heretofore pertaining to Davis & Watts, and 
Owns the Prrt, TrRRELL, SANDFORD, CUT- | will henceforth give Lis personal supervision to the manutacture of 


mas Sata TEER, See see ELECTRICAL GOODS OF EVERY DESCRIPTION. 


broadly the popular AUTOMATIC AND PEND- Having increased facilities and ample capital, we will carry a large stock of 


ant System of lighting gas by elcctricity, 7e_ EPHONE, TELEGRAPH, ELECTRIC LICHT AND AMERICAN DISTRICT SUPPLIES 
now extensively uced in private dwellings, 

i oe : of all kinds. Our Works are on the Patapsco River, at the Reiay Station,B. & O.R.R.,with an abundance of. water-power. We carry continually a large 
pie Tee, banks, storcs, offices, fre stock of CROSS-ARMS, PINS, BRA( KETS, INSI LATORS and WIRE (both Line, Office and Electric Light) and our prices will be found most posi 


OF BOSTON, 


department houses and manufacturing estab- We solicit a continuation of the favors heretofore extended by customers to the late firm of Davis & Watts, in the assurance that we can, and 
lishments, in the leading cities of the country will make it to their advantage. We have in preparation a new illustrated catalogue, which, when ready, we shall be pleased to furnish. 
‘ ‘ ac 12g y 
, 2 on! actical working syste: . 
it bemg the only prac & sy VIADUCT MANUFACTURING COMPANY. A. G. DAVIS, President. 





cver devised for the purpose. 
This Company is now prepared to furnish | 


ieee sateen STANDARD ELECTRICAL WORKS, 


ELECTRIC GAS LIGHTING APPARATUS, MANUFACTURERS oF — 
at reasonable and uniform prices. Its burn ‘Telegraph and Telephone t nstru me nts, 


ers are made in a thorough and workmanlike 
manner, by electrical machinists of extensive 
experience in this line of work, and are war- 66 Wirtcn it ceca } 
ranted as first-class standard goods. CELEBRATED POST (NEW GEAR WHEEL) MAGNETO BELL, 

As there are infringers making and selling ’ , : 4 . ven b ae. ; 
inperfect and usvatstactory apparates, the | Manufacturing Licensees of the AMERICAN BELL TELEPHONE COMPANY, 
public 1s hereby informed, that 1t 1s not safe | 
to purchase ELECTRIC GAS bunNERs of others | Magneto Bells, Switch Boards and Exchange Apparatus, 
than the LICENSED AGENTS of this Company. | 
All applications for Licenses, Descriptive : 
Circulars, Price Lists, ete., should be ad-| House and Hotel Annunciators, and Burglar Alarms, &c., Same Furnished and Put up to Plans and Specifications, 
“The El tric Gas Lighting C | LARGE STOCK ON HAND OF 

e Electric Gas Lighting GLompany, | ; ; ' ; : 
No 45 Milk Street, | Wires, Batteries, Insulators, Electric Light Wire and Supplies. 


Bostcn, Mass. 


EXCLUSIVE MANUFACTURERS AND PATENTEES OF THE 


MANUFACTURERS OF 


Send for Illustrated Catalogue a-d Special Prices, 


STANDARD ELECTRICAL WORKS, 


Cincinnati, Ohio, U. S. A. 


‘THE THOMSON-HOUSTON ELECTRIC CO. 


—_ = == FURNISHES THE 
ONLY PERFECT, AUTOMATIC, SELF-REGULATING SYs- 


TEM OF ELECTRIC ARC-LIGHTING IN THE WORLLD. 


a 
In all desirable qualities of ELEctric Arc Liguts the THOMSON-HOUSTON SYSTEM 
> has no equal. The lights are superior in color and s‘eadiness, and the entire apparatus is more 





economical, efficient and safe, more easily managed, and less li ible to derangement than any other, 


Principal Office, 131 Devonshire St., Boston, Mass. 








WM. H. FORBES, THEO. N. VAIL, WM. R. DRIVER, 
Rec tile _ Ty a H. A. PEVEAR, President. 8. A. BARTON, Treas. aud Manager. E. THOMSON, Electrici 
President. Gen’'l Manager, Treasurer. C. A. COFFIN, Vice-President. J.J, SKINNER, Secretary. E. J. HOUSTON, Consult's Electrician. 
GROUND LINE " is ‘ ’: ” w . + ) “ori nt DIRBOCTORSBS: 
This Company o vns the Or: gi ul HA.PEVEAR, B. F. SPINNEY ‘+ manele 
Patents of Alexander Graham Bell C. A, COFFIN, J.N. SMITH, E. THOMSON 
for the Electric Speaking Telephore, New Illustrated Pamphlet will be sent on application. 


and other patents, covering improvc- 
ments upon the same, and controls, 


except for certain limited territory, 

under an arrangement with the West- EW N G L A N D U T T O 
ern Union Telegraph Co., the Gold ° 
and Stock Telegraph Co., the Ameri- 

can Speaking Telephone Co., and the PROVIDENCE, F. I- 

Harmonic Telegraph Co., the Patents it 
owned by those Companies, and is 
prepared to furnish telephones to the 
citizens of the United States through 
its local Licensees, on the following 
systems: 


EXCHANGE, 
PRIVATE LINE, & 
SPEAKING TUBE LINES 


Those desiring instruments on Pri- 
vate or Speaking Tube Lines, or con- 
nections on Exchanges, will please 
apply to the nearest Licensed Fxr- 
change, when their case will be brought 
to the attention of the proper local 
Company. 

Any further information will be 
gladly furnished on application to the 
Company at tts office, 


No. 95 MILK STREET, BOSTON, MASS. 


All persons using telephones not licensed by this Company, are hereby respectfully notifiea, that they 
are liable to promsenes, and for damages for infringement, and will be prosecuted according to the 
full extent of the law. 





{Ua MANUFACTURERS OF 


BRAIDING 
MACHINERY 


Telegraph, Telephone and 
Electric Light Wire * 


CNCLE AND DOUBLE WHODERS 


Braiders of every deseripion, 
For Silk, Worsted and Cotton Braid. 


FINE CASTINGS 


A SPECIALTY, 





























ney 3, oe 








MANUFACTURERS OF 


BR ess, 


Copper « (erman ‘il tt 


IN EVERY VARIETY OF 


SHEETS, ROLLS, PLATes, || e 


WIRE, RODS & BLANKS 
OR SHELLS, 


Pure Lake Superior Copper Wire 


A SPECIALTY, 


BATTERY ZINCS. 
TORRINGTON, Litchfield Co., 


CONN., U. S. A. 





THE PAYNE 
Single and Double Valve Automatic Engine, 





Will guarantee 20 per cent. better regulation with 
our single slide valve automatic engine than can be at- 
tained by ady other engine in the market. For 
sale by E. P. Hem poms & Co., 6 Cortlandt Bi... 

Hill, Clark & C« yston, Mass. Write for Circular 
No. 36, B.W. P ay ne & Sons, DB 30x 1450,Corning,N.Y. 











_BLECTRICAL REVIEW. 


A FRG NEWARK, 
bab | 


MANUFACTURERS OF 


ian Sct 
CruM RUMI 


IN FULL VARIETY. 


Sizes varying from 30 to 2000 H.P. 


me Preferred above all others by 
the United States and Bru 








Electric Lighting Co.’s for regu- 
larity of speed and economy. 


‘Sestnentel ¢ or Ve ies or > iam, Condensing, Non-Condensing or Compound 
SEND FOR CIRCULAR. 








Holmes, Booth and Haydens, 


MANUFACTURERS OF 


FIREPROOF ELECTRIC LIGHT WIRE, 


From Pure Lake Superior Copper.—Conductivity Guaranteed. 


PATENT 


“K. K.” Insulated Copper and Iron Wire, 


For Telephone and Telegraph Use. 


49 CHAMBERS STREET, NEW YORK; . 
18 FEDERAL STREET, BOSTON. 


WORKS AT WATERBURY, CONN. 





LECLANCHE., | 


Prism Battery, Gnas Size of J Jar, 6x4} inches. 


THE GREAT 


Telephone Battery, 


THE STANDARD OPEN CIRCUIT BATTERY 
OF THE WORLD. 


Over 500,000 cells now in use in the United States and 
1,000,000 in Europe, 


ADOPTED BY ALL THE 


TELEPHONE COMPANIES. 


THE SIMPLEST, CLEANEST, MOST 
DURABLE, MOST ECONOMICAL. 


Seware of Infringements and Cheap Imitations. - 


LECLANCHE BATTERY CO. 


149 W. 18th St, N. Y,, or 
L. G. TILLOTSON & 00., 5 & 7 Dey 8t,, N. Y. 























PENCE HAN NK 


cslienee in in in 
tvison, § Blakeman, Taylor & Co., N. ¥. 


lnidit lor and Due 
Fluidity. Colo 








IL = on.e> 


[élegl nc fachines 





; = Dian 


f hisur O 





RALPH BAGALE. 
Secretary and Treasurer. 


H.H. WESTINGHOUSE 
Superintendent. 


GEORGE WESTINGHOUSE, Jr., 
President. 


THE WESTINGHOUSE ENGINE 


AS CONNECTED DIRECT 


iin 


Dynamo Electric Machines 


OF ANY MAKE 






ALSO 


Iniepondent Engines’ x 


For d bien by mae” 
Counter-Shafting. 


Send for Il!ustrated 
reular, 


THE WESTINGHOUSE MACHINE COMPANY, 
Works at Pittsburgh, Pa. 92 & 94 Liberty Street, New York. 
Western Office, 14 South Canal St., Chicago, III. 





VICTOR BISHOP & CoO., 


IMPORTERS OF DIAMONDS, 





PLATINUM 


For all Manufacturing, Chemical, Electrical, 
Dental, and Laboratory purposes. 


Victor Bishop & Co., 


ESTABLISHED 1837. No, 33 MAIDEN LANE, NEW YORE 


Por Blectrio Lighting, | ‘dl 


a" c “NORTHROP, 


Waterbury, Conn. 


lrow and Brass Machine Sereivs 


ZINO IN SHEETS AND PLATE FOR 
ELECTRICAL PURPOSES. 


Parts for Telegraph and Telephone Instruments, 


AANUFACTURED FROM 
Iron, sms, Steel, or Zins. 


Opportunity to Estimate on patented articles 


from Sheet Metal, Rod or Brass Castings, respect- 
fully solicited. 





WA. BOCTPVPORAHHGEE KATAAOIM - 


<ee }E CUE 
IN FIRST OW. SIYLE AND WITH Df 


W.MADDAUS 
regan’ AW VINS DY 


uf 


PARK ROW NEW YORK? 








MAGNET STEEL 


AND ALL KINDS OF 


CHROME CAST STEEL. 


STEEL for MAGNETS 


A SPECIALTY, 


And warranted superior to all other brands 


CHROME STEEL WORKS, 


Brooklyn, E. D., N. Y. 





Ss. H. KOHN, Cc. P. HAUCHIAR, 
Proprietor, Superintendent. 
ENCINE 





OVER 10,000 IN USE. 
Started Instantly by a Match, 


| When Stopped all Expense Ceases.. 


Works without 

. boiler, steam, coal, 
\ ashes or attend- 
) ance. Successfully 
adapted instead of 
steam power in all 
industries and of- 
fers special advan- 
tages for running 
ann ar mee. se + a ae 
e or Telegraph 

ana Telephone eu wiReskighthe bonnes _ 


Built in Sizes of 1,2, 4, 7,10, 15425 ind. H. P. 


SCHLEICHER, SCHUMM & CO. 
N. E. cor. 33d & Walnut, Phila. 
Branch Office; 214 Randolph Street, Chicago. 








| THE FISKE & MOTT 


Tinh Heit lasulator, 





We will be ready to fill orders after January 15th, 
in caper of receipt—in glass or of our patert com- 
position. 

¥or long lines or wherever HIGH INSULATION 
is required they are unequalled. 

For prices, catalogues, etc., address, 


THE CHICAGO INSULATING CO. 
122 LaSalle Street, Chicago, tu, 
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| ALFRED F. MOORE, 


MANUFACTURER OF 


‘Insulated Wire, 


| Telephone, Telegraph and Electric Light, 
OFFICE, LINE, 


—AND— 


ANNUNCIATOR WIRE, 
Magnet Wire and Flexible Cordage, 
200 & 202 N. THIRD ST., 


PHILADELPHIA, PA. 


\ FHOEFROE BRONZE 


TELEPHONE WIRE, 


Insulated and Bare. 
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MEMBERSHIPS. | 
At a meeting of the Directors of the 


Electric, Manufacturing & Miscellaneous 


STOCK EXCHANCE, | 
| 


It was resolved to close the ahentintes books for 
the first limited allotment of seats at $250, on or be- 
fore Nov. 17th, prior to opening of the Exchange. 
Application blanks may be had of and subscrip- 
tions made through and payable to the order of 
The Third National Bank, No. 20 Nassau Street. 
The St. Nicholas Bank, of N, Y., No. 7 Wall St. 
The Chatham National’ Bank, No. 19% Broadway,or 
Messrs. Hagen & Billings, banke rs, No. 1 Wall St. 
All applications must be accompanied by check 
and name and address of applicant. (The right to 
reject reserved.) Subscriptions can also be made 
to, and ay neg obtained of, ” Secretary, 


Patent Finished Insulated 


TO INVESTORS, shed | 
Electric Wires, 


The Keirn Erzotrio Company having -~ TELEPHONE AND ELECTRIC CORDAGE, 


cured and paid for valuable patents covering 


a complete system of Electric Lighting, and EL ECTRIC L IGHT WIRE 
having demonstrated the economy and relia- MAGNET WI RE, 


bility of their light, are now prepared to push | pavENT RUBBER COV 
ERED WIRE, BURG 
ALARM AND ANNUNCIATOR WIRE, inp 


its introduction with the utmost energy. For ENCASEI ee: ; 
DURDEN SERS EMAL The BEST Open Circuit Battery in the 


this purpose a limited amount of the stock is = 
World and the CHEAPEST. rr pe oR Bronce? 
Combines all the advantages of the best of ey — — is 


| the others, without any of their disadvantages. | Combines High Electrical ¢ conductivity and Resist- 





mericad Electrical Wor 


MANUFACTURERS OF 























a OFFICE A? Ys 
offered for sale at $20 per share. For full} No. Ge sp os ior acaae aoe ‘REET 


PROVIDENCE, R. I. 


| 
| 


particulars address, | 





* AUSTIN GALLAGHER, ipa PHILLIPS, President. a Thousands sold monthly. Send for circu-| _#%¢¢ 0 Corrosion with Lightness and Tenacity. 
y and Electrician. | Yar Manufactured and sold by the | Standard Sizes, 16, 17, and 18, Stubs’ Gauge. 


ADDRESS: 


cor Watand Boasts, x.y. PARTRICK é CARTER'S LAW TELEGRAPH CO., the Phosghor-Bronze Smelting Co, mite, 


| 
140 Fulton St., New York.} 512 ARCH 8T., PHILADELPHIA, PA. 


* Refers to Proprietors of the ELecrrica. Review. | 
Owners - of - the - United - States - Phosphor-Bronze - Patents. 
Sole Manufacturers of Phosphor-Bronze in the United States. 


z Rhode Island Braiding Machine Go. 


DEPARTMENT FOR THE } J J =e , i | 
Addressing and Distribution cf Circulars. | es Cm || 89 ABORN ST., PROVIDENCE, R. I. 
| General Machinists. 





MUTU AX: | 


DISTRIGT MENOENER POMP, 


—) OF BOSTON. (— 


Principal Office, Old State House, State Street, Boston, Mass. | | 
J. M. PRENDERGAST, President, | 
D. J. HERN, Gen. Manager. W.H. SMITH, Sup’t | 
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31 2t 
NOTICE TO ADVERTISERS AND OTHERS. 3 = 


2 
30? 
-} 


2a} 93 
We have in our employ experienced persons to | { 2, 
, } 


address, fold and envelope advertising matter for | 
distribution by mail or by our messengers. 

We distribute Circulars, Handbills, Notices, etc. 
PROPERLY, and at less rate than can be done by | fa 3 ait 
any other manner, considering the thoroughness of | 
our work, 

SpecraL arrangements made for any respectable 
kind of service; well drilled and neatly uniformed 
messengers employed to do the same. Will furnish 
estimates for delivering circulars, ete , to any city | 
or town im Massachusetts. 


OUR RATES FOR DELIVERY IN BOSTON ARE | 
AS FOLLOWS : 


uns anes ener ieesom Plactric ANNUNGHAtOr. 


1€ ircul rs, (in enve lopes) 3.50 * 
C nade _ ars, ( I | (PATENTED EB. 16,1875. ) 


36! 37, + sgt taal aad ai ait 
f 


Our Specialty being in 


wt a} 47* 46 
] ‘ Braiding & Winding 


Machinery, 


Braidets and Winders for cov- 
ering all kinds of Telegraph, 
Telephone, and Electric Light 
Wire, and for making all sizes 
- of Worsted, Silk, Cotton and 
Mohair Braid. 








2,000 to 5,000, | 
3.00 66 | We guarantee our Annunciator to be the most 
Addressed Cire ulars, 5,000; bey * pees ag and — apparent 
2,000 to 10, - ( wid | market. NO DROPS or other COMPLICATE oCH- P . 
+ 10,000 to 25,000, 5.00 ‘+ | ANISMto get out of order, and NECESSITATING Packing Bralders, Coir Matting 


Pamphlets, (smi all), delivered on Street 4.50  * | CONSTANT REPAIRS. We have furnished some of Braiders, Quillers, Hankers, 
in arene fg = sd | the largest and finest hotels in the country with our - i Machi 
sd (large). * on Street 6.( = Annunciators. easuring Machines, 
bed ** an Houses 8.00 ** Those wishing Agencies for these Annunciators Pern 
ey &e. 


Our price for addressing, folding, and mailing, 
including envelopes and postage) is $20.00 per 
thousand for ordinary circulars of not more then 
2ounces Speciai rates on lots above 10,000, and 


in unlicensed territory can obtain all information, 
prices, ete., by addressing us 

Corre sponde nce solicited with all Operators, Man- 
agers of Telephone Exchanges and Electric Bell- 
hangers. Send for Catalogue of Annunciators, 
Alarms, Electric Bells, etc. 





‘bine, and Braiders’ Supplies. 


















PARTRICK & CARTER, pricabecrnia, Pa. 


on books and other heavy advertising matter 
s ‘ 
SPIRAL = The Bergmann & Haid Battery. 
TELEPHONE =. THE GREATEST OPEN CIRCUIT BATTERY IN THE WORD. =“ 
BERGMANN OD. ies son tm sow wie onnat Dex 
WIRE. 


ERATUM in Telephone and all open circuit work. 
Tor Long & Short Distance Teleshonune 


THIS BATTERY is not only the SIMPLEST, CLEANEST, most 
Patents allowed April 24, July 25, 1883. 



























ECONOMICAL and most DURABLE of all, but it overcomes all the existing 
defects of the LeClanché and other forms hitherto employed. It is small, 
neat, compact and very portable. Hermetically sealed and guaranteed to form 
no gases. On this account it requires hardly any attention. It will last more 
than twice as long as any other. It is cheaper than any other. 

















Price, $1. s0, Complete. 








American Spiral 
Samples sent to Dealers and Telephone Exchanges on 
application. 


Send for Circular. Liberal Discounts to Dealers. 


‘Berémann & Co., Electrica Works, 292 to 298 Ave. B, cor. 17th St., New York. 





Telephone Wire — | 





HEIGHT, INCHES. 
Diameter, 344 INCHES. 











43 Milk Street, 


BOSTON, MASS. 
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THE 


TRENTON IRON CO. 


MANUFACTURERS OF 


GALVANIZED IRON WIRE 


OF VARIOUS GRADES FOR 


Telegraph and Telephone Lines. 


WORKS AND OFFICE AT 
TRENTON, NEW JERSEY 
NEW YORK OFFICE: | 
Cooper, Hewitt & Co., 17 Burling =| 
PHILADELPHIA OFFICE: 
21 NORTH FOURTH STREE7. | Original and only Manufacturers in the United States. 


THE ANSONIA _GCUTTA-PERCHA INSULATED 


BRAGN & COPPER. (0, =e fara co 


4] The Bishop ‘Gutta-Percha 


WORKS. 
SAMUEL BOARDMAN, Agent.) 








50 Regular Sizes. One to Ten Conductors. 


Subterranean Telegraph Cables, 


Hempen-Armored Covered. 
Aerial Telegraph Cables, 
Lead or Hempen Covered. 
ANTI-INDUCTION 
Telephone (Lead-Covered) Cables, 








as used by the ) Teleph & Telegraph Co. 
Torpedo Cables, 
Re ded by the E and South American 


Governments. 


Lead-Coyered Cables, 


For Canal and Streamlet Crossings. 





MANUFACTURERS OF 


Pureblectre Copper Wire, 


For Magnets, Telephones, Electric 
Lights, ete. 


SPLITDORF’S PATENTED Lig0ID INSUI,ATIur 
COVERED WITH COTTON OB SILE. 


; LINE WiRE.,. 
Fire Proof House and Office Wire | 


For Indoor use in Electric Lighting. 


Wrought Metal Gongs for Annuncia= 
tors, Telephones, &c. | 


ZINC RODS, BATTERY COPPER. &c 


Nos. 19 and 24 Cliff St.. New York 
WESTERN 


Electric Company’ 


CHICAGO, INDIANAPOLIS, NEW YORK, | 


MAN UFACTURERS oF 


TELEGRAPH INSTRUMENTS 
‘Telephone and 


AND SUPPLIES. 
Electric Co, 


PROVIDENCE, R. I., 


| MANUFACTURERS OF THE 
Providence Telephone 
Switeh-Boards, 


BRECKENRIDGE JACKS, 
pric. Wright Cable Clips, 


= Howard Saftty Applags, 


se. For protection to telephone subscribers 
\against Lightning or Electric Light 


| currents. 
Dealers in Electric Appliances of 


Gutta-Percha Office Wire, Leading and Connecting 
Wire, 
For Subaqueous Mining and all other Electrical purposes. 


Mark’s Compound Insulated Wire, 
For Office, Gutdoor, Underground, and Battery Use. 
G. P. Office Wire, Cotton-Covered. 


ALSO HAVE ALWAYS ON HAND: 

Wires of every variety of Insulation, 

Magnet Wire, Telephone Flexible Cords, Flexible 
Elevator Cables, Electric Cordage, Burglar-Alarm 
and Annunciator Wire, Electric Light Wire, Cord- 
age and Cables, Lead-Covered Wire, and every 
description of pure Gutta-Percha goods, Gutta- 
| Percha Sheet, for Cable Splices; G. P. Chemical 
Vessels for Acids, etc. 





WiTH 4. 





Agents for Reception of Orders and Sale of Goods: 
L. G. TILLOTSON & CO., 5 & 7 Dey St., New York. 
WILLIAM HEATON, 503 Chestnut St., Phila. 


Thirty-three years’ experience has taught us that 
neither the electrical nor mechanical qualities of 
either Gutta-Percha or Copper deteriorate by long 
working or submersion, consequently the best form 
of a Submarine Telegraph cable will be that in 
which these conditions were fulfilled. - Extract from 
Report on Cables, by Willoughby Smith. 

MANUFACTURED BY 
The Bishop Gutta~Percha Works. 
Address all communications to 
W. W. MARKS, Superintendent, 
420, 422, 424 £426 East 25th St., N. Y. 
OFFICE AT THE WORKS. 

















| 
Insulated Copper Wires, Electric Bells and | | 
Annunciators, Burglar Alarms, the Electro- | 
Mercurial Fire Alarm, Electro-Medical Appa- 
ratus, Electric Gas Lighting Apparatus, Edi- | 
son’s Electric Pen and Duplicating Press, the | 
Gamewell Fire Alarm Telegraph Apparatus, 
Bi-Polar and Carbon Telephones, Telephone | 
Exchange Apparatus, Underground Cables. 


ANSON STAGER, ENOS M. BARTON, 


President Vice-President. 











CATALOGUES 
SENT BY MAIL ON RECEIPT OF PRICE 
IN STAMPS OR CURRENCY. 


Pages. 
I—Complete set of Catalogues.....236 
Ii—Telegraph Instruments and Sup- 
plies..... ee 
IV—Insulated Wit ire (ine iain 4 ea IL. ) 
V—Electric Bells, Annunciators , 
Electro-Mercurial Fire Alarm 32 
VI—Electro-Medical apparatus... .... 32 
ViI—Manual of Telegraphy and Cat- 
alogue of Private Line Instru- 


Pa 


free, 


CO 5s on oe 859 ¢a0s bs 0 ceecvnres 32 
VIII—Condensed Price List............. 20 ~=«free. | Oven? description. 
X—Electric Bells, ete., descriptive... 12 3c, Manufacturers and constructors of 
XI—Magnets for Mills................. 20 3c. | Lightning Rods upon scientific prin- 


Sir William Thomson’s Nautical 
Instruments. .......00+ eece..seees 


“ELECTRIC L 


EPHONE 
TELEGRAPH S 


ciples. 

Licensees of The Time Telegraph 
| Co. of New York for the New England 
| States. Energetic men with capital 
|| wanted to form local plants in territory 
not yet disposed of. 

Correspondence solicited from in- 
ventors, or parties having electrical 
novelties, with a view either to pur- 
chase or introduction as agents. 








TRADE MARK 


WALLACE * DIAMOND 





HENRY HOWARD. President. 
¢. T. HOWARD, T 


J. W. DUXBUK 
F. H. XBUEY, See 





and ey y nae. 
‘and oi Manager. 
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15 


THE 


United sales ei Lighting C0. 


SOLE MANUFACTURERS OF 


WESTON DYNAMO- 
ELECTRIC MACHINES 


For both Arc and Incandescent Lighting. 


WESTON ARC LAMPS, AUTOMATIC REGULATORS, 
FIXTURES, CARBONS, &. 














MAXIM INCANDESCENT LAMP. 





And all Apparatus necessary for themost COMPLE TE, EF FI- 
CIENT and RELIABLE SYSTEMS of Electric Are and 
Incandescent Lighting. 





OFFICE: 59 & 61 LIBERTY ST., NEW YORK. 


Leonard E. Curtis, See. Ph. Ferd. Kobbé, Treas. 
TRUSTEES: 

Edward Weston, Henry B. Hyde, 

John A. Stewart, Charles R. Flint, 

Louis Fitzgerald, George W. Hebard, 


George W. Hebard, Pres. 


Anson Phelps Stokes,, 
Henry Day, 
Leonard E. 


Marcellus Hartley, 
Walter T. Hatch, 
Robert B. Minturn, 
Thomas H. Hubbard. 


Curtis, 
ks” SEND FOR CATALOGUE. gy 


Perfect Automatic Regulation in both Systems. 


DUTLER’S SAFES 





LYNCH & BANTA, 
98 WASHINGTON ST., CHICAGO, 


—DEALERS 1W— FIRE & BURGLAR PROOF. 
TELEGRAPH 2091 BROADWAY, 


NEW YORK. 


TELEPHONE POLES. 





Ss. W. FRENCH, 
President. 


W. C. DEWEY, 


FRANK F. BULLARO, 
Treasure. 


Gen’! Manager, 


PALMER WIRE COMPANY 


PALMER, MASSACHUSETTS, 








CALVANIZED 


Telegraph & Telephone Wire 


In Long Lengths, by our Continuous Process, and Pronounced by all Users az 
Unsurpassed in 


QUALITY OF MATERIAL, FINISH AND CONDUCTIVITY. 


Testimonials of same furnished if required, Line Men have less trouble with our Wire than 
with any other make. Put up in Half Mile Lengths, 
Approximate diameter of Wire drawn by PALMER WIRE GAUGE, In thousandths parts of an inch 








No. 4—.225 No. 7—.177  No.10—.185 No. 18—.092 No. 
No. 5—207 No. 8-162 No. 11-120 No 14.080 Non tran oeg 
No. 6~.192 No. 9—.148 No. 12—.105 No. 15—.072 “No. 18-047 





Estimates on complete equipment of Private Lines furnished on application. Ceovrespendence solicited. 


New York Office, 20 Cliff Street. 
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A.G. DAY, — THE ELECTRICAL SUPPLY CO. 


Manufacturer of MANUFACTURERS OF 


Kerite Insulated . 
regan and telephone | I Is wl a t C d W Ire 


Wire and Cables. OF EVERY DESCRIPTION. 


OFFICE, 120 BROADWAY, NEW YorK, | 
FACTORY, SEYMOUR, CONN. 
ANTI -INDUCTION KERITE 





Celephone Cables. 


Some of them Two Miles in Length, are in use in 
several cities, and are found to WORK 
PERFECTLY for that distance. 


Eminent Electricians and 
Practical Telegraphists 


Commend and recognize the Kerite Insulation as 
superior to all others. At the CENTENNIAL 
ExnuiBition at Philadelphia, Sir 





Witt" THOMSON, the — (Factory of the Electrical Supply Co. at Ansonia, Ct.) 
nent Electrician and sci- 
entist, awarded 


Kerite Insulated Wire and Cables ELECTRIC LIGHT, 
(A DIFLOMA | | TELEPHONE, AND 
Durabity ofthe insulator” | TELEGRAPH SUPPLIES. 


GENERAL AGENT: 


como evw, | Warehouse: 17 DEY ST, NEW YORK. 








FOR 


CHARLES WILLIAMS, JR. 


(Established in 1856.) 


Nos. 109-115 Court Street, 
BOSTON, MASS. | 


AUTHORIZED MANUFACTURER OF 


THE AMERICAN 


BELL TELEPHONE C0, 


0 


The Best of everything: at Bottom Prices. 





CHICAGO BOSTON NEW YORK. 


Telegraph and Telephone Apparatus and Supplies. 


Unexcelled. 


Mapnete, Crank and Push Button a 
CALL BELLS, ARC LIGHTS. 


We desire to call attention to the BRUSH MACHINES we are now manufacturing, in 








tended to give lights of about two-thirds of the power of our usual size of arc aes They are ully 
ght, are the samein 


equal to the ordinary size lights of other systems, and except in the amount of 
iC BELLS | every respect as our other lights. 
4 | 


Number of Machine. | Number ct Arc Lights. Nominal Candle Power. | Horse Tower Required. 
| 6 


5 10 1,200 

6 20 1,200 11 

7 30 1,200 15 

8 64 __1,200 35 
AND 








Prices of machines and lamps same as the regular list. Our agents will give you estimates. 
We shall commence this month the shipment of BRUSH STORAGE BATTERIES to fill the 
large orders which have accumulated on our books. We desire to state that these batteries are GUAR- 
N'TEED by this Company, just as all apparatus hitherto sold by us has been ; and that the statements 


rc 


IPS 


ae Exchanges, 
BF Arnuncators, && [NCANDESCENT LIGHTS 


| Ss 
es = SWAN INCANDESCENT ELECTRIC LIGHT CO. 


OWNERS OF THE 


SWAN PATENTS FOR THE UNITED STATES, 


2 " ARE PREPARED TO GRANT LICENSES TO COMPANIES TO SELL AND USE THE SWAN INCAN: 
terics, Wire, Insulators, | pescenr LAMP, INCLUDING OUR PATENTED HOLDERS, SWITCHES, CUT-OFFS, ETC. WE 
GUARANTEE OUR LAMP AND TO DEFEND THE VALIDITY OF OUR PATENTS. FOR TERMS 
OR INFORMATION, APPLY TO 

%= SSary description, THE SWAN INCANDESCENT ELECTRIC LIGHT CO.. 

$53 Broadway, Cor. 14th Street, New York 


WESTERN ELECTRIC COMPANY, 


i see Switches for of our opponents regarding them, which have been so industriously circulated of late, are false in every 






particular. 


THE BRUSH ELECTRIC CO., No. 379 EUCLID AVE., CLEVELAND, OHIO. 











Telegraph and Electri- 


#\ cal Instruments, Bat- 


ard Telephone Supplies 

















